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(57) Abstract: An adenine compound 

represented by the formula (1): (1) [wherein 
R represents an (un)substituted alkyl, etc.; X 
represents oxygen, etc.; A represents a 4- to 
8-membered, (un)substituted, (un)saturated, 
nitrogenous heterocycle containing 1-3 nitrogen 
atoms and one or two heteroatoms selected from 
the group consisting of 0-vL oxygen atom and 
0-1 sulfur atom; L and L each independently 
represents linear or branched alkylene, a single 
bond, etc.; and R represents (un)substituted alkyl, 
etc.] or a pharmaceutically acceptable salt of the 
compound. The compound and salt are useful as a 
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fig): ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, SD, V h (D#BflCtiic £ tlT l s Z> r 3 — K t 

SL, SZ, TZ, UG, ZM, ZW), 0.-7 V T (AM, AZ, BY, <D fi^ — I- J 

KG, KZ, MD, RU, TJ, TM), 3 — □ •> (AT, BE, BG, 

CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, 

IS, IT, LT, LU, LV, MC, NL, PL, PT, RO, SE, SI, SK, TR), 

OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 

MR, NE, SN, ID, TG). 
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m m m 

[oooi] *mmi*s rw^-ttii, v^xvtmm, &tcfemm<Dmmm~£.tc\-z^ffim 
[ooo2] mm, ^4^^±^^f^(Dmm^^^mAVfcm^, ^tib^m-r 

•y - 4 (IL- 4) 33 J; tMV*— - 5 (IL - 5) i£}*<DWY%&&Wiffl K&m& 

[0003] tz.?>x\ ^m^mm^M^x^m^)^ik^mi^^(Dtmx.htix^^ 

tlTbKTomgtmfc (Toll-like receptor (TLR) ) <D&&&mbfrk%:*) , S^ffifif 

JfyF&mffirfZk, IL-12, TNF ft^O^ttlMh^^^allU IL-12 fi, ^ 
— ^TJMBiaS: ThliBJ^^^bfl^«i^^, TLR<£>y#>m, Thl/Th25Hbf3 

-C*5<9, TLR9T:fe*^fc5fl&£^&5fe(£>DNA(CpG DNA) ffsrhtl, 

x, $&mnmm&tvx\^ 0 -at^ TLRi/8cor=i^^hxh^^y^yv>mm 
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-r^t^-mti^x^ mnxwt2~4KmM£ftfcfc&mm$%nbtix\ ^„ 

#fF3Ci»U : 3fcS#ff|§4689338-^M» : 

#fF^3:B^H^99/28321^N^Wh 
#1^5:^4: S^IB||04/029054^-/^>'^Wh 

#!lxJ*\ nftS, COPD, TW^-ttM, TWV^-tt^H^^fc^Tht-tta 
|^|07W^- tfe£&, HIV^fc^HPV^O^/T/^tt^ 

[0005] «§BJ!#fb«, M^X/tTLR^tt^^ffl^b, TW^-fil, ^-f/V^tt^m 

[oooe] 1-&fc>^ #3BWf3\ ^Tl-#ff S^W^M-fSo 
[1] ^(1): 



WO 2007/034881 



3 



PCT/JP2006/318756 




(1) 



L 2 C0 2 R 2 

SSr^-T) , SO, SO £fcte^ra^U 

2 

5 \iy^mw~.^t-\-rr/v^;vm^'ro ) ^ so, so WzJtZJ3/V7$^-;vmxm&£fo 

2 

[0007] [2] R 2 f3i^o(t^, WMT;V3c;vm, WMT;Vr^;vm, M^T/v^/um^XX^m 
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v^nT/K^v^/MK— 3~8M<^^pT/1^/1^/V4wV^oJ;U*3~8 

<Dmmm*, o^im<DmMm^hm^n^i^tci-i2mco^Ttim^^ir^4 

[0008] AtfS, /Mn^fVj^^-, tK^X, ^mifcl~6<DT7^3V^ ^itlfcl- 

^7/^c:/H, fcm^t 1 ~ 6 CO 77V3VK*/M}WVS*3 J; ijt^C 1 ~ 6 CO T/V^r/V 
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Twct>J:<, 

(b) mmwti~-Q(DT/v^x/^ mmwci-6(DT^/^^rm, K*t2~6©r 

(c) g^bb<te*ag#<DT^/S, g^L<te^g^#/v/^-i7^:feJ;U^^ 

xmMtsthx^^x-kxw k fei^mm^^^g^e^ioM^ry— m 

TP— ;V^^S*5j;tFtllt)L<ij:*tt(Z)5~10M(7)^Tn7!J- /V^h^SC 

^r©(g), (h)&£x?m*hm^n%ititc.few&<vmm&xmm 

t$tiX\^Xh^\); 

[0009] R^&TOg^^T/V^/^te, ^T«(d)~(^^»iLti^tl?) ltfc 

itmm^mmmxmm^nxm ■. 
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WL2—Q(DT;V^r;V^;V^^;V^r^^y^ ^jff^2~6<DT/l^^>#/V^^VV^ 1 

[ooio] K}\z.$otfz>wMry— jum^xxfm^TtiTv—^m^K £XT<D(g)~m^m 

(h) ^*^:l~6(Z)T/V=3f-/VS, ^it2~6(Z)7/V^-;VS^ ^it2~607/V^ 
t2~6<D7;^^r^/^;H, ^lS#:2~6(DT/V^-/^/V^— /V^-^^, 
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[0011] _hfB(a)~(i)^jott§mmr$y*, il*/w^^n^j;(;i^77W 

CD ^itl~6©7/^/H, ^it2~6(DT;^;H, ^<i!t#C2~6<7577V3r 
^/l^ J^§fc2~6<73T/^/V#/MK~/^ ^*t2~6©7;^^^;^ 
l^#:l~6<DT/]^r/K*/l^}wl^ ^iIl~6©7/^/V^7^-/H 

07^ W^7^f-;H (^©i©Sit , MVlLT, ^p^VHC^ tK^S^ 

^*#C1~6(73T7V^-7VS, ^*^1~6(DT/V^^S, ^it2~6©7 
;V^iy^j;V^^;V^ m—hi.<ii^^l^fc.^2COT7V^/umxm^tlXi^X 
h >T57^, IrJ— t L< l*fcte2<DT/V^/V^g^£tvCV ^Tk £V ^ 
/W^-f/VS, IrI— t>L<«^^l*/t^2(7)T/Vdr/VS^g^^TV \X 

/^T^/vS^i^^^i—e^T/v^/v^/v^^/vST)^^^^^^^ 
Si*fc«1S#:o^-eg^tLTv^J:v\ ) ; 

(k) 6~10M<^Ty— /VS, 6~10M»Ty— /k^7/k^- 6~10M«TU— /l^ 

^crvvs, 5~ioM^>^^nry— /VS. 5~10M^^^Ty— /l^/Vtf^/l^ 5 
~10M<^-^7"nTy— /V^^/V^/VS, S—lOM^^^^Ty— ;V^;V^^. 
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fc,fcV\ ) ; 

[0012] (1) 2ffl©g|fel&5— ll^ot, ^DK^£W>fc, l~2{^^jStJj§H\ 0~lj|S|(D 
^SSJR!H% ^itJ ? 0~lj@(Dgt^^^ig^^l~2ji(D^Pi^^-^-r§ 

^l^^i2(D^##:l~6(DT/^^7^S-e©m$t^Tv^r^J:v^T5yS, IH— t>L< 
^iM^l^{*2(D^^#:l~6(DT/^dr/^K-em^$tb-cv^-ct>J;v^^7/w^^/r/^ 

IrJ — ^L<«M^l*/t^2(D^*^Cl~6(DT/Vdr/V*-em^tl,-CV^-C^j: 
V ^;vyr^4/V^Wt^^^^l^Q(DT;V^;V^;V^^;vmxW^fiX\ ^Xh 

[3] icjsvvr, t 0 pyv?y, tr^ys^ ^e/i^y^, ^tf-^e 

/i^y>\ ^^e/v^y^-i-^-^K^c^^-^/^yv-i, i-v^^m^c 

[4] 5£(1) fcSSVvf, R 2 ^^i~4(DT/Vdr/VS-t?fe§, _hfa[l]~[3](E>l vf 

[5] f!l*3V^, R 2 #M^vVS~e&5, -LIB [4] Kmm&TT^^k&m&tc 
[6] ^(1) l^WC, R 2 ^g^b<^«^T5/S-Cg^tL^^#[2~6 
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[0013] [7] ^(lM^V^L 1 ^^: 
(CH ) - (Y 1 ) - (CH ) 

2 n m 2 la 

/V*«i- 0 )£r*IU n*5imaf»57:LT, 0~5<Z)»C«U mteO^fctel^ 

[8] ^T®ft^W/0^W$tL§, ±|E[l]^IE«(DT^Wb^, *7tfi^ 
2-^>^^-7,8-^t:Kn-9-[5-(4-^h^^/V^^/Vt°-<yv J V-l--r/V)-<^^-/V]-8- 

/V]-8-^yT^^; 

2-y>^^-7,8-^tKp-9-[5-(3-yh^^^#-/vy^/vt°-<yv ? ^-i--r/k)^^ 

/H-S-^yT-T 2 ^^; 

2-y>^^-7,8-^tKn-9-[2-(4-^h^^/V^^/Vt°^yv ? ^-l-^/V)^^/V]-8- 
2-^>^^-7,8-^tKn-9-[2-(3-yh^^/V^^/Vfc°-<yv ; >--l--r/V)^^/V]-8- 
2-y>^iy-7,8-^tKn-942-(2-^h^iy^/V#^/Vt 0 ^y> ? ^-l-^/k)^^/V}-8-^- 
2-y>^^-7,8-^tKn-9-[244-(2-yh^^/V^^/V^^/V)t°^yv ? ^-l-^r/Hrc 

2-y>^^-7,8-^tKP-9-[3-(4-^h^^yj/^^— /Vfc°^y^^-l-^/k)7°ntVk]-8- 

2-y>^^-7,8-^tKn-9-[3-(3-^h^^y7/V^^/Vt°-<yv?^-l--r/V)7 0 ntVV]-8- 
^yT^>-; 
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2-^>^iy-7,8-^tKti-943-[3-(2-^h^^-2-^^y3i^/k)t 0 ^y> ? ^-l-^/P-]7°ri 
tVH-8-^-df VTf^y ; 
[0014] 2-y>^^-7^-^tKn-943-[4-(3-^h^^-3-^^yy 0 nt 0 /V)t 0 ^7v > y-l--f/V]y° 
n t°/H-8-^-^yT-x^^ ; 

2-y>^rv/-7,8-v ? tKn-9-{2-[2-(4-yh^r^7^— /Vt°-^y vV- W/l^h^y] 
ni^/H-8-^-^y 7f ; 

2-y>^^-7,8-^t:Kn-9-[6-(4-yh^^/v#^/vt°^yv J y-i--r/v)^^^/v]-8- 
^-dryr-r^y; 

2-y>^->-7,8-^tKn-9-[7-(4-yh^^/v^^/vt^yv ? y-i-^/v)^y°^-/v]-8 
-^yr^y; 

2-y>^y-7,8-^tK^-9-[8-(4-yh^y^y^^^/vi: 0 ^yv ? ^-i--r/v)^-y^/v]-8- 

2-y>^y-7,8-v ? tKn-9-[4-(4-yh^yyj/v^^/vt°^yv > y-i-^/v)y^/v]-8- 

2-y>^y-7 ) 8-^tKn-9-[4-(3-yh^y^/v^^/vt°-<yv ; >--i--r/v)y^/v]-8- 

2-y>^y-7,8-^tKn-9-[4-(2-yh^y^/v#^/vt°-<yv ; y-i--r/v)y^/v]-8- 
^yrf^y; 

2-y>^y-7,8-> ? tKn-944-[(4-yh^yy7/v^^/vy^/v)t o ^7v ? y-i--r/v]y^ 
/vH-^y/T^y; 

2-y>^y-7,8-^tKp-944-[4-(2-yh^yyj/^— /k^^/^t^^v 5 ^-!-^]^ 
^vyhs-^yr^—y ; 

2-y>dry-7,8-v ? tKn-9-[4-(4-yhdryyj/V^^/vy^-/Vt°-<yv?y -l-^f/V)^ 
;p]-8-t^yTf^y; 
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2-^>dr^-7,8-v ? tKn-9-[4-(3-^h d rv'^7/^— /vy^/Vtf^y vV- W/V)y^/V 
2 _^>driy-7 ) 8-^tKti-9-(l-^h^^/V^^/^^/kt 0 ^y^^-4-^/^^/P')-8- 

^yr-^-y; 

[0015] 2-^>^^-73-^tKn-9-[3-(l-^h^^/V^^/V^^/Vt°^yv?^-4-^n^^)^° 
n t°/V]-8-^-^yT^^>- ; 

2-^>^^-7 ) 8-^tKn-943-[l-(2-^h^^-2-^^y^^/V)t 0 ^yv ? ^-4-^/V^ ; ^ 
2-y>^^-7,8-^t:Kn-9-(34l-[4-(^y^/VT5/)y 0 ti^>^/^^/vy^-/V]t° 

^y vV-4--f /vy i/}^ P fc vv)-8-^-dr y r^y ; 

2-y>^->-7,8-> ? tKn-9-(i-yhdr^/v^^-/vy^-/vt 0 -^yyy-3-^/vy^/v)-8- 
^yr^y; 

2-y>^y-7,8-^tK^-9-[i-(3-yh^y-3-^^yy°ntVk)t°-<yv ? ^-3--r/ky^/k 

1- 8-t^y7f^y; 

2- y>^y-7 ) 8-v ? tKn-9-[2-(i-yh^yyj^^/vy^/vt o ^y> ? y-4--f/y)^^-/v]- 
8-^yr^y; 

2-y>^y-7 ) 8-^tKn-942-[l-(3-yh^y-3-^dryy P ntVV)t°-<yv ? ^-4--r/V]^ 

2-y>^y-7,8-^tKn-9-[2-(i-yh^y^/v#^/vy^-/vt°^yv J y-2-^/V')^^/v 

1- 8-^yr-7 y ^y; 

2- y>^y-7,8-> ? tKn-94[i-(3-yh=3ry-3-^-dryy 0 nt 0 /v)t 0 ^y> ? y-4--r/v]y^ 

2-y>^y-7,8-^tKp-942-[4-(2-yh^y-2-^-^-y^^/k) ; e/^*y^-2-/r/P-]^ 
^vyhs-^yT^—y ; 

2-y>^y-7,8-> ? tKn-945-(4-tKi3^yy7/v^^/vt^y^y-i--r/v)-<y^-/H- 
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[0016] 2-:/>^-7,8-^tKn-9-[5-(4-tRt2^>#/^^ 

2-^>^^-7,8-v ? tKn-9-{2-(4-tKn : ¥v-^/V#— /V\f^<]}^-l-^/V)^/v}-8- 
2-^>^^-7,8-^tKn-9-[2-(3-tKn^^^/V^^/Vt°-<y^^-l-^/V)^^-/V]-8- 
2-^>^^-7,8-^tKn-942-(2-tKn^^/V^— /Vt°^y^^-l-^)^^/H-8- 
2-^>^^-7,8-^t:Kn-9-[244-(2-^/V#^^^^/V)t 0 ^y> ? ^-l--r/H^^/V]-8 
2-y>drv--7 ',8-^fcKn-9-[3-(4-tKn^i/^/V^^/Vt: 0 ^y^>'-l-^/V)y p ntVV]- 

8-^yr^^; 

2-y>^^-7,8-^tK^-9-[3-(3-tKn^^/k^^/ke^yv ? ^-i--r/^)ycitv^- 

2-y>^^-7,8-^tKn-9-[3-(2-tKn^^y7/V^^/Vt°^<y>?^-l--r/V)7 0 titVV]- 
2-^>^-y-7 ) 8-^tKn-9-{3-[4-(2-tKndr^-2-^-^-y3z^-7V)t°^y> ? ^-l-^] 

y ntvH-s-^-^yr^^^ ; 

2-y>^iy-7,8-^tKn-943-[3-(2-tKP^^-2-^^y^^/V)t^y^^-l-^/V] 

y ntvH-s-^-dryr^^^ ; 

2-y>^^-7,8-^tKn-943-[4-(3-tKn^^-3-^-^yy°ntVV)t°^9> ? ^-l-^/V] 
y ntVH-8-^-df-yT^^^ ; 

2-y>^^-7,8-^tKP-942-[2-(4-fcKndr^yj/k^-/kfc 0 ^y>?^-l-^) zchde 
i/l^^yH-S-^yy^^ ; 

2-y>^^-7,8-ytKn-946-(4-tKti^^y7/V^^/Vt^y^^-l-^/V)^^^/H- 

8-^-^yr^^; 
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[0017] 2-^>^^-7,8-^tKn-947-(4-tKti^^/V^^/Vt 0 ^y^^-l-^/V)^^^-/V}- 

s-^yr^y; 

2-^>^^-7,8-v ? tKn-9-{4-(4-tKn : ¥v-^/V#— /V\f^<]}^-l-^/V)'f^'/V}-8- 

2-^>^^-7,8-^tKn-944-(3-tKn^^^/V^^/Vt^y^^-l-^/V)^^-/H-8- 
^yT^y; 

2-y>^rv/-7,8-v ? tKn-9-{4-(2-tKndr^/V^— ;V\£^)^-\-4^)y^MS- 

2-:y>^-7,8-y ? fcKn-9^-[(4-fcKn^iy#/v^ 

2-y>^->-7,8-^tKn-944-[4-(2-tKn^^/V^— /V^^/V)t°-^7> ? ^-l-^/V] 

y^/H-8-^-^y rf^y ; 
2-:?>^>'-7,8-v^Kn-9-[4-(4-fcKn^y#^ 

2-y>^^-7,8-^tKn-9-[4-(3-tKn^^^/V^^/vy^/Vt°^y>?>'-l--r/V)^^- 
;v]-8-t^y7f^y; 

2-y>^^-7,8-^tKn-9-[3-(l-tKn^^/V/K^/vy^/Vt°^y^^-4--rndr^) 
2-^>^^-7,8-^tKn-9^3-[l-(2-tKn^^-2-^^y^^/V)t 0 ^y^^-4-^/vy 

^/v^^]y°n tvw-s-t^y T^y ; 

2-y>^^-7,8-^tKn-9-(i-tKn^^y^/v^— /vy^/vt^y^y-s-^r/vy^/v)- 
8-^yr^y; 

2-y>^y-7,8-^tK^-94[iy3-tKn^iy-3-^yy°ntVk)t o ^yv ? ^-4-^/k]y 
^vy}-8-^yT7^y ; 

[0018] 2-y>^y-7,8-v ? tKn-942-[(R)-2-yh^yy7/V^^/Vt°ny^^-l--r/V]3i^-/V}-8 
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2-^>^^-7,8-^Kn-943-[(S)-2-t-^>^^/^^/Vfc°ny^^-l-^/V]^°nt 0 

2 _^>df-iy-7 ) 8-^tKti-943-[(S)-2-^h^^^/k^^/kt°ny^^-l-^/k]^ntVH 

2-^>^^-7 > 8-^tKn-943-[(S)-2-^/V^^^t°ny^^-l-^/V]7 0 ntVH-8-^ 

2-^>^^-7,8-^tKn-944-[(S)-2-^h^^^/V^^/Vt°ny^>'-l-^/V]^^/H-8 

2-y>^^-7,8-^t:Kn-944-[(S)-2-^h^^^/V#^/Vt°nyv 5 ^-l--r/k]7^/H-8 

2-y>dr->-7,8-> ? tKn-9- [2-(4-^h3r^#/V^— v 5 ^ - 1 -'M') ^ 

[0019] [9] JifE[l]~[8](DV>i s tb75^CfB*(DT^^b^*fcf^O^_hf^$ 

[10] ±fE[l]~[8](DV>-f^^-fB*^TT f ^Wb^, *fc{«(D^±f^ 
^^^^^br^Wi^ TLR7«|fE/L«lJo 

[ii] _l!e [i] ~ [8] <d\ ^fimzMm^r^^i^m^td^^m^^m^ 
[ 1 2] _hta [i] ~ [8] (d\ ^TtiMz.mm(DT^^it^^.fc^(Dm^±wm^ 

[13] _hiE [i] ~ [8] <d\ vf ^^mm^TT^^it^m^td^^m^^m^ 

ti^^m^tl^X^ir^M, COPD, 7W^-ttM v TU/l^—mg 
JKSfc, Thfc -ffiiUf ^ B»F^ CMim HIV, HPV, 

[14] _hiE [i] ~ [8] <d\ ^fb^K^m(OT^^it^m^tzn^<Dm^±M^ 
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[0020] ttm \z.£Q , TWV^-tt^I, >M/K*t&0sJ£. 35/fcfcfc#^©f&^J3:;fctt^ 
[0021] £*Tfc, ^McO^#f-oV>T^^K«o 

if hti&o Mcft&jiaz. t^/vm, ^/>m, ^ptr/n;, i-j^vke^vi^ ^ 

;vynt%S, 1, l-'^f^7'nt>I, 4-^f;v^yf;vS, 3— 

^/v-^^Vv^ 2-^f;^y^;wS, l-^f/w<yf;H, 3, 3-v^/K/ 

2, 2-vy^VK/^Vl^ 1, 1— ✓W/VC/^Vl^ 1, 2-v^VK?^VV 

hfi^ 0 McWhK^ x*r~;vm. zfn^/um, 1-^;vxt^;vS, zf*r— 
/I'S, 2-^^-/vyi3^— /VS. i-7if;V7"n^;H, ^yf^;H, 3-p^vv- 

l^^/vm. 3, 3-^^VK7t^vV^ 1, 2-^^/V^^/V^, ^<?*r~j>vm 
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[0022] rr/V^/VSj^UTte, ^*^2~10©ilt^H^b<tt^*fcK©T/l^^/^^ 

e>n«o jyfc^as, ^nt°^7^, -7<?~A<>m, -o^/^m, 3 

/V^, 3, 3-v^^/K/^^/V^, 2)-^^/]^ 

[0023] r^nT/^/VSjtbTfi, 3~8M<^^tt^v^T/V^/VK^#tf fett5 e 
Affcftjtelfi, ^a^ntf/^, S^tr^y]^ v-^n^^yvV^ v^n^^/V 

drv^ ^n^^vvl^-^rv^ ^n^^yvl^h^S, ^fctev^n^^vl^- 

[0024] rry— /v-Sj^b-cf*. 6~ioM<^Ty— /v-sa^ff £>*k Afrtt^ii7x-^s, 
;vs, -f^vy/vs, t°y^v^/vs, t^^^/vs, tWv^/vs, ^•ry^y/vs, 
£tix^xh£i<\ Aflq&^rau tfny^/H, t^yv^/vS, fcf^v^ /vS, * 
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[0025] rr/^wj^LTtt, ^**i~io©iit^^u<r*^^©T/i^V'^^tf 
, s^fW^uis^ Jr?$^\y>, *f*y^>, 

^/M^l^ l-^°nt°/V^V^, 2-^ 

^vi^c^v>\ l-^Vvhy^i^ N 2-^/v^h7^^^ 
[0026] r/NnT/V^r/VSji:L-C{i, l~5j@<D|*)— ^.fcltm^^^W^^Wl^fhfc 

mmwm—6<DT/^/^m^m^fhfv^o v^Mn^^m, 2, 2, 2 

mfhtiz> 0 m*mz.\z. yv^m, ^h^m, y°^^ym, i-y^v^^ 
3ci/m, ^<^b^y&, 3-y^/^h^y&. 2-y^-;vy\^y^ 2, 2-x?y?-;vy 

y>^^S, 1, l-i^^/K^Hrv-^ 1, 2-vW/K7>=3rv^ •^T/^vV^drv' 
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, 2, 2, 2--Jy;V^m^Y^iy^ 2-y /V^rn^^i/^ 

hfbz> 0 fkfcmz.n, ^^^-m, ^ntv^^^ 1-* 

y^/^^rm, 2-^;vy°n\?;v^^ l-^;vy°n\i°;v^ 
l, l-*J^;v^;v^*m, -O^/^^m, 2-t 
"f-svy^/v^-^rM, 2, 2-i/^/vy°xi\i°/v^-3r^ \ -^/vy°xi\i°/v^-3r^ l, 
l--J^;vy°u\i°;v^-^r^ ^^;v^-^-^ 4-^?v^.^/v^3rm, 3-^=f- 
7V^O^-7V^^ 2-^;v^^-/v^m, \ -^;v^y^-;v^m, 3, 3- 
v^/K/^/v^^ 2, 2-V^/vy^/v^-Jrm, 1, i-iy^/vy^;v^ 

i, 2-z/^/uy^/v^m, ^f;vfts, 1 

rT/v3c/vjj/vtf^/vm]bL>XMcfctf)fcfe, T^/v^ y°u/<M/vm, y*#M 
/vm, 2-*^-;vy°ns<M^&, '0#M/>m, 3-^/vy^M/^M, 2-^/vy* 
2, 2-i?^/vy°u/</47V(\i°s<u^;v)^ ^y-M/^m, 

;vy*?;^/v^ 2, 2-i^^/^y^M^M, -^^/^S, ^r??/4/^, , 2- 
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^S, yZM/vttis^ 2-^;vy°n^M^^^ ^y S^M^i/^ 3 
-^/^PM/istti/m, 2, 2-i?^/vy°u/<; 

3rv^ 3-^/V^>^y^/V^r^iyM, 2-^;V^y^/^;V^rl/^ 3, 3-v 5 
^;vy*^M?vHr^i/^ 2, 2--y^;vy*$js(>v^Z/^ ^y°y 

[0029] l"T/^/K*/k7}w^J iLTAfrW ^{3, ^^^/k^^/k^, a^y^^/Vfr^/V 
-*<3-/vy°xi\?/V^;V'fc=.;V^ l-^f/V^ntV^^^^/H, 1, 

zv-fc^/v^ l-^f^^yf/v^M^/H^ 3, 3-i^^/^y^/^/v^^/vm 
„ 2, 2-v^/v:/^vi^W/]wvS, l, l - ^f l, 2- 

^/vS, 2-^^/V7°ntvv^/v^-r^/vS. i-^^-/V7°ntvv^/v^-r^/vS. l, l — 
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/VS. 2-^f;^f;WV7^;vS, 2, 2-v ? y^/K7 0 nt7K*/K7^/y^ 1 

/^S, 2-^f;^yf;wv7^-;H, l-^/i^^/i^/v:^— 3, 3 

f/vyf;v^/V7^^;H, l, 2-^f/vyf/^/V7^^/H, ^f^fV^fvy 
^^/H, l-y^vv^3r->/K*/K7^/v^ i - xf /V^yf /^;l/7^^;H, 

[0031] rr/V3dr>-#/v^/vsj (d*3it5 fT/isa^i/] tvx^ wmr/^^mtm^ 

tf^yjj/v^/vm, l-^xh^^M^/H, ^^v^/mK^/vK. 2-y 
^/K/natf^V^/l^—A'^ l-^;V7vn$^l/J);VT$~;V^ 1, 1— i^vVcn 
h^i^/V^—/]^ ^^h^>"#/V4wV^ 3-^/V?h^y$>/^^/l/M, 2- 
^^/V^h^i/^/V^/VS, 2, 2-v ? y^-/Vyti^dr^/V^/VS, l-J^VKT" 

4-y^/V^^/V^v^/^~/v5£, 3-y^/V^^^/V^-^^ 

/v/K^/v^, 3, 3-^y^/K/h^i/#/v^/v^ 2, 2-v ? y^-/y7>^r^/y# 

-/VS, 1, l-v^/K/h^>#/Vtf^/VS, 1, 2-v ? y^-/V7>^v-^7/^^/V 
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[0032] rT/V^/V^rv^J tl^X, Mcfc&)ia^T^/^^>^ y a V'<~/l'tti/& 

1- ^/vy°n^<^/v3r^^ ^<>T^/^^>^ 2,-^;vy^^;v^r^m, 

2- ^/vy*^r~/vJr3cZ/M, i-^;vy°u^<~/vjr3rZ/^ ^^-fe^/v^^S 

^/vJr^^ l-^;v-<yr^.;v^r^^ 3, 3 - ^^/K/^v^^r v^, 1 

;Vy°ns<^;Vjj;V^^/V^ ^^^^;V^;V^^;V^ A-^jV^/T^jVft yktf? 
=^/vm, 3-^f/v^yT^/v*/v^;H, 2-^;v^yj-^v^i;v^^v^ l 
-^f/^yf^/^M^;H, 3, 3-^^f/V7T^*;v#^/H, l, 2— 

-^^^/V^7/V7K^/V^, l-^/V^3r-fe~/K*7/V 
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[0033] \T;vSr~/v^;v-fc~/v^\ k\JXMtW#$\0&^ =^*r~;v^;vfc~;v^ ^n^^/v 

:7°n-<xvK*/v^/i^ l-^/i^n^xvK^/v^/i^ xl^-/]^,]^- 

/V^ri^^/V^/V/jN^/vS, ^^i?^/K*/Vtf^/VS, 4 — ^/V^^^xvVJ^/V* 

-^f;^yr^wv*^;H, 3, 3-^f;p^r-;w*-;H, 1, 2-v 5 
^f;vy - T=;^*^;H, 1 -^/V^^ri?— /V.X/V 

7twV^ % 1 - xf ;v^yf^/^/v*^/H, t^r^/^M^/H, 1-^/v 

^/v^p^cx/i^vvt^xvvIS, i-^/v^p^cx/i^vvt^xvvS, 

l-xf;i/7n^wi/7^^S, — 3f-i?~/i^vv:7^xvi^ 4-;*?vw< 
yr^7;k7^fx;H, 3 - ^f;^yT^/V7;k7^x;H, 2-^/^^= 
;k7;V7^fx;H^ 1 -^^;V^yT^/V7;V7^fx;H, 3, 3-^^/K7*-r~/K* 
;V7^fx;H, l, 2- ^7f^7/V7^x;H, ^7rx;^;V7^x;H, 
1 -^f ;^^-fe^;V7;V7^x;H, i-xf;^yr^;i/^/i/7>f=;H, j*-^ 

XVK*/V7^xvV^ I-^/V^T/^xvK^/V^xvV^Sk 2 - ^^VW^-fe—A-;* 
;V7^;H, 7^x;^;k7^x;H, ^fctt^-fe^ ;V^;V74=- /V^#^#tf fett 
3 Q 0*L<f*. ^*i£c2~6, Mi-^*L<«^*#:2~5(DT/K$r^/^/V^^/V 

[0034] rr/V^/V^^77/V^ /l^jfcL-CMfr&fcHu rc^/l^J-^>#/V/^/VS 
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;>t^;^-/H> 2-^/v:7°p^^/v^^;*;/v^/vS, l-^/v^v^ 

/V^^v^/V/K—zHS, 1, 2-^^/V:^~/V^^#/V^~/V3£ x ^^-/V^- 

[0035] tT/v^/vtti/mi, rr/v^/v#/vtf^/vKj . rr/i^/i^/v^/v^v- 

/V^-^^^, 4-^^/V^^^/V^-^riyX, 3-^;V^y^-=.;V^r^^ 3, 3 
[0036] \T/V3r^/Vjj/V?$=./V^\ bVXMtifctf) ^ — ;Vjj/V^;vm, y*ut°^/V 
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~6, M^0*b<^^^3~5<DT/^^/V^/^^/V^-=¥^^^{f^tt^o 

x/V/]n^H, ^-^^^/v^/V/Jn^/vS, 3 - ^f 3-^ 
[0037] rT/V=3r— ^^^.;V^;V7^;V^ y°xi\£^ 

^ ^y°^^;v^,;vy^=.;v^, t^f-^7;P7^^;H, 3— ^/i^T^^/K* 

^it2~5©7;^^7^7^-;H^#if^,ii5o 
[0038] rT/V^r^/V^-^-^TJ/V^/VSj^bT^f*^^^, ri^rvl^J-^TJ/MK—/^ 
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[0039] r^D7;^/v*M^Hj, r^uT/vJc/vjj/v^/vtt^mi, r^p7 

^P^;^;l/^;VS, v^n^^/V#/MK^/V3£, i^n^^/l^fr/V/K^/V 

[0040] rry— /v^-^^Sj^ rry— /v^/v^^/v^j, fry— /v^^>#/v^/vs.u r 
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— /VSjtLTit, 71^^^/^, l-^7^/K*/K7^/i^ 2-^7^/v 
/^J *5 XXf^TuTV— ;V-^;V74—^^\ K$5tfZ>^TnTV— A-tLTteffffE^ 

, t°ay/v^^s. try vVv^^s, /v^-^^S, ^y^^/v^-dr^s. t° 
t^v^/^/^tfwi^ tfy^v^/v^/vtfwi^ W^J—tv-fr/vt^^/v^ 

3^^, ^^/V#/V^/V^^>S^#&f ^;f"V5 0 A#:W*^Tn7y-;V^ 
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2fwV-Sj£L-Cf3\ tfny/ux/V/J^/v^ t^v^/K*/!^ 

^/H, t°y^^ /vs. tf y^v^/K*/v^/vS, ^y/K*/v^/vS, 
y^v^/K^/v^-/]^ t°y^v^/K*/i/:7^/]^ ^y/v^/k^^^/v^, 

[0041] A^*5tt£ rf&fp ^fcJWf&fPO^^^nat j £LTte, l~2f@(D^tjj§HK 0 

~ i in cd mmrni^ & j;u ? o~ 1 ^ <Dgt»c^ ^§ 1 ~ 2m n ^ ( 

ny>>>\ t°^yvV, tv^s^ ^/i^y^, ^j^e/i^y^ ^^r^/vwy—i — 

mm-t, ^n^VMf, T/V^/H, T/l^^S, T/V=3dr 

[0042] ^fl4~8M»^P*fcfWiafP(D^^^ci^^LT, 0l£L<te, 
2)~(8): 
Wb2] 
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R 



R" 



(2) 



(4) 




7;V3^;i^-;H, T;v^/v^;H, T/v^r/K^/v^/vSJifc 

iz.m^tittmn(D&mm^vm<n—iR&&mfbtiz>o ^-e^ (2) (8 
[0043] Ate0^L< _htB^ (2) ~ (8) xm&ft%mn<D*smm^vm<Dr.ffimfrb 

(CH ) - (Y 1 ) - (CH ) 



n^0*L<«2^_h-efe^ o ^A^^(l), (3), (4), (5)*fc{*(7)-C^fc>$^ 
[0044] Jcfevvf. L^bT, 0*&WfcoV^T*tettfctt&T©S«:aNf 

^T<^ (i) *3J:tj« (ii) ;&s^(f e>tts (^-CLte, ^ftij^^-er^^'fi'^^^b 



2 n 



2 la 
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(I) -(CH) 

2 2~8 

(II) -(CH ) -0-(CH ) -„ 

2 2—5 2 2—5 

A 1 <Dm±<Dfc&m.*&L, 1 bt&&Lra,^z>m&. ^u^l^l-c, wt^(iid~(v) 

(III) -(CH) 

2 0—8 

(IV) -(CH ) -0-(CH ) 

2 2—8 2 0—3 

(V) - (CH ) -NR 5 - (CH ) 

2 2—8 2 0—3 

(r^-?R 5 te\ Bfrfs^^a-es?§o )o 

;£(1) M:fcl>T, L 2 fW*L<^^^fc:^^mi~4(D[i:^T/P-dr^^« 
[0045] ^K&ffl^Cjol^T, T/V^r/VS, T/V^/VS, T/V^/VS, T/V^-;Vtl7V^=. 
S^gm£*VO ^m^(D Tgm^J £LTte, ^T^(a)~(c)^ib&£S£^^£ 

(a) ^n^VjgC^ ?k^^ #/V/J^r>^ /m^T/V^v^ 

(b) T/V^v^ T/V^/V^^S, T/V^/l^/V^/VS. T/V3c/Vjj/VT$=./V^r 
/k^r-/K*/k^-/k^ 7;^-;^;l/7^^;H, T/V^/l^^r^/VtfwVX 

T;^^/^/v*^/vS, 7;^^/^;V7^f^;H, idXX3T;v^^;v^r^Zy^i;v 
;V3dr^;^^;H N |W|— t>U<«M^§l^«2(DT/^^-/^S-eg^^^TV^T 
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[0046] (c) IMUiiitfOT^S, I^L<{4iIH(Z)*;W^^;H^j;tFti 

[0047] ^^ffl^^&V^T, ^nT/V^r/VS, ^p7;V3^S, ^nT/V^r/l^/V^ 
(d) ^n7/VJj§C^\ tK^S, ^/V^^r^S. t/Vjj-^vm, /NnT/V^r/VS, *3£D^ 
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[0048] *w#B*ij:*5v^rry— ^nry-/vs, ^mmmm^.fc^mm^ 

(h) T/V^r/VS, r/^dfVS, T/V^r/V^-^S, r/I^/^/^-zH, TlV^l/ 
*(^<D3£cD^te, /Nn^fVj^^-, TkSfeX, T/V3VV^ 7;Wi/S, HtV1&c 9 S& 

i^ObJ;v^/S, l^— t>L<^^^i*/t{i2(DT/v=¥/vS-eg^tL-cv^-c^J; 
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[0049] rg^L< ^M©m^T5/*j , mm>v< iiitt<z)*/w^^vSj *s iu? r 

CD T/V^/V5£, T/V=¥^/V3£, T;V3i-;V?};Vj$=-;V^ T/^^v^ 

;V7$=^/V^ T7V^-;V^/V^^;V^ T/V^r/U^/Vy^=./Um, T/Vr^/Vjj/V^^ 

^/K^-/^ *3i^fp^ti^(r(D^*{*, ^p^VIK^n tRSI^ 771^ 
Wm.2(DT;v^/vmxmM^fiX\ ^Xh £v ^T5/S, [*)— t>L< i*fcfi2 

(DT;V3c;vmXWM£fhXX ^Xh £V ^/V^T^^S*fc«T7V^r7^/V^— 
[0050] (k) TV—/vm. TV—sVjj/V^svm, T^)—;V^iy^i;V^;vm, TU— /KW 

3c/vmxmMtStlX\^Xh£i^T*/m, IrJ — tL<^M^l*/c^2(DT/^/^ 
"Cfiife^tl/TV ^"Ob«tV ^;vyr^r4^^^fz.n.T;V^;V^;V^^;V^XMM:^flX 
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, mmm^tthi^ l^m^mmm^-, o~nH©Mft3dis^, &£Tfo~im<Dm 

^P^If, TK^S, T/V^/VS, T/V^^S, ^/V/J^^, T/V^r/V^/V^ 

o 

[0051] icfevvf. R 2 ^*5it§, B&T/l^/l^ ©&T/V^/VK*3j;tm&T/l' 

[0052] tfmU^T^y^ g^/W^^/VS^iT^g^/V^T^E-f/^S^feft 

5 rgmSj i3\ WT» (a' ) d^)5;5^d^aKR$tt5i*fcW:2ffi©gifeS*fett (b 

dr^/VS, ^it2~6©7^^/V#^/H, ^*#C2~6COT/V=3= 3 ri/^7/V# 
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3~8M©^n7;^;V'S, 3~8M<^^T/V^/V#/MJ^/V5£, 3~8M<^ 
->^n7;V3^^;^/vS, 3~8M^^pT/V3vv;VV*~/v5S, ^£^3—8 

hxx\ ) 0 

[0053] R 2 {i0*b<tt, mmWa~4<DT;v3r;vm, ^it3-8©7;^*;v#=;^ 
-To 

[0054] «ol vC, X^NR^t^Si^, R 4 «0^b<«, ?RjSfJj§W\ *7ite^*f 
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^ m^vv^ yntr/i^ y^/^M, i-^/k^/vS. i—^/v 

1 ~4©T;^;H^t„ 

[0055] ^(l)^$tt^T^>^^^^(D5:^Mtt#:«^#W^#ft-e*>«9, 
^(1'): 



(^fp. r\ r\ a, x, l\ &£TfiJfemmbmmx&% 0 ) 



Mk3] 




C0 2 R 2 
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[0056] -W&iD-emtstiZlk&m^ &T<Djjm-ewmirzz.k&-e%z>o 
MM 

\ (l-IV) NH 2 NH 2 u 

N ; " N , „.. [H + ] N N 



R< 1 1 ">-° Me X-S^N ^ R ^X"^N-^N 

H L — A L'-A 

(l-l) (l-ll) V-CC^R 2 ( |., M) l 2 -C0 2 R 2 

e*;*, u*®mM&mu a, r\ r\ x, l\ &£xpL 2 femmtmm'?&z>o ) 
y^m^ifesfc, ^i*/>^!)^f©T/^p±i4i^if, *mb^y*.**L< 
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[0057] >ffra^(HlDf3\ ^^(l-ll)Sr^tt^#T-eMai-§r^^J;9#^ri:^-e^§ o 

[0058] (i-iv)^^T^^i-M3t^-e^3t-r^-i!^-e#^ 0 
Mb5] 

L 

H-A v L 1 -L" [ 

, (l-VIO H-A ('- Vl ") W 

L 2 -C0 2 R 2 L 2 -C0 2 R 2 "* L 2 -C0 2 R 2 

(l-V) (l-VI) (l-IV) 

>fb^(I-VI)«, ^1^(I-V):&J;^1^(I-VII)^ib. lJ&£TfiA(DtfmK£-oX 

[0059] mz-mk&ma-viM. it&mi-v)Mt&mi-vii)t&i&mi?j±T, ECfc^zz. 
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*M^T5K i^y^/l^/V^v'K&lX feT±b~bV/l'^(D#-7vibl/\!mmg$:m 

v^5^^-c#5o mj&mm&M%.t£, mo o c^hmm(Dmmt^x(Dmm^hm 
[0060] i&mv>tt&m, ttt}^(Dtpmm>T^ym, x/vtf^m, Tkmm, 
6^i:^x'#6 0 mmte&m&. watrz&m. isxx^mm-r^mti,x^ rp ro 

tective Groups in Organic Synthesis 2nd Edition (John Wiley & Sons, Inc. ;1990)j^r 

[0061] £fc, a-0tt«Ti^-t^3t^ife-C543tt-5ri^-c^5 o 
Mk6] 
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CI "^N 



(l-IX) 



NH 2 



j n ; id 



(l-X) 



NH 2 



CI 



(l-XI) 



NH 2 



L JL ■ 

CI N ^ 



(l-XII) 



(l-XVI) 



(l-XVI) 



NH 2 



(l-XIV) 



NH 2 
I 



X JL- 



(l-XV) 



NH 2 



p1 7 II VOMe 



(l-XIII) 




(l-l) 



(^^. R'asitmttiriBfciniai-cfcSo ) 

[0062] ik&mi-xiM, ik&m(\-x)(Dy*ttikK£m%^bfr^Z> 0 zf^itmtl^x 
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[0063] T/V-^y*jS?RtbTtt, &m\&hVVM>ls<ft&m\&yVM£<OTA'2JV&m 
tf, lt)50 o C^^200 o C*-e(Z)fSH^^51iR$tL^o 

[0064] x^mmm^tcnmnm^m^n, m&&&.T\z.m&£itz>o m&tvxte 

tt*tSfiS^fo-rbJ;v\ kj£?MW!|;U3\ ^50 0 c^^2oo 0 c«o^H^^ii 
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2 

e) (3£»jg|?0 tfcflm-^nPl^Ifi (mCPBA) XWtfclrtU^ \ 

[oo65] >fb^ (i-D e\ (i-xin) %^;—/um<vmmmMrphV7/^timmx®> 

[0066] Mit*"&2 
Mb7] 
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tiZfc-etto (II— II) $fel^Itt^#ft-ef^i (II-VI) irSJS$^r53&\ 

fb^d-iDfi. ft^ai-iOWb^ai-viD^mStt^mb-eMJ^^^r^r 

[0067] ^^b-cw!ix.«\ ^Bfe^hy^Atu<tt^ift*y^^oT/^y^^ife*a, 
4-^^/vT5yify-^^©^r«ses, *^tt^hy^A^^vK^©4kjRT/v-=«^ 

#>5V f b^(II-II)^b^(II-VII)^^^^t)b<{*M^T/V=3r/HbS 
j^#^H#^M^J®^f-J:»9^^(i-ii)^-r^i^T^ 0 

[0068] ®B^f*fe3 

Mk8] 
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> 1 

L -A 



NH 2 



XjC n > 



L^-CCbR 2 



(l-IV) 



NH 2 



NH 2 

I 



JL"> 



CI 



CjC 



Br 



(lll-l) 



("'-") L \ 2 -C0 3 R 2 



f"-'") L \ 2 -CO,R 2 



rV x ,h 

(lll-VIII) 



(lll-VIII) 



Y'-A 



NH 2 

I 



r 1 XiL x > 



L^-C0 2 R^ 
(l-IV) 



NH 7 



(lll-V) 



(IH-VI) L VcC 3 R 2 



NH 2 H 

< IM - |V ) Ll "\=-CO,R= 



R V H 

(lll-VIII) 



NH, 



NH, 



RV 



V-A 

(lll-VII) V L 2 -C0 2 R 2 



L II >=' 



V-A 



(l-lll) 



L 2 -C0 3 R 2 



OCT, U3Ji»»^U a, r\ r\ x, l\ *5J:^L 2 «tf)fB^lwia-efe§o ) 
[0069] Mitti4f?!ii«, ^^hy^^b<^^y^A#(DT/v^y^M^^. 
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zksff $*n^yvcn— 7vi^*g$^ tfcttrgft^gfS: 
[0070] ^^(III-IV)«^b^(III-III)^hy^^h^^K^(D^JST/V=3dri/K#^ 

[0071] X/^NR 4 (R 4 teltfi3zii£|HI§) <Dm&, i£S#^T*fc«##*Ti-HJ^§«o 

p<^T5/t o y^#(D^a^#Mv>§ri!^-e#§ o ii^uiwiii 
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2 

e) (MiSlfQ *fe»±m-^T2T2ja^S#ift (mCPBA) "Cifefl7*-;h,fcf ±V \ 

ft&s ik&min-dfrhfc&mi-ud&m&irzjim^m^x, ±mtmm^m 

[oo72] mm^m 
am 



OCN 




(IV-I) 



(l-lll) 



(IV-II) 





i 2 -C0 2 R 2 



(IV-III) 
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(5£tK uMmm&mu a. r\ r\ x, l\ ^xxf^mmtmm'^h^o ) 
4-^^-/vr^/t°y^^^(DW^s, ^tt^by^A^^^w^jRT/va^ 

aM^T^K, > ? ^^-/V^/V*^v/KtL<{iTirh^hy/V#(D#^tih^tt^#^ffl 
[0073] >ffra^»(HiDtt\ >fb^av-iDWb^av-\0^Srifi3£#^T*fett*#^ET, £t 

^^u-mm^ ^^hy^Atu<tt^ii*y^^oT/^y^jR^Bfe*a, 
^ift*/i^^A^©T/^y±s^jR^fifese, *Bi^by^t>L<w:*gfe^y!> 

t°y>?^b<«4-> ? ^^T^yt o y^^o^r«s, ^fctt^y^A^H^w 

[0074] X/^NR 4 (fB.LR 4 Ji^K^ig^^fc«T/Vdr/VS^^i-o ) <£>|§^\ >fb^(IV-IlDtt 



WO 2007/034881 



47 



PCT/JP2006/318756 



^^/VT^yt-y^^^^^-a^*, *fc«^-hy<^^hdr^K^^JRT/V3dr 

[oo75] xt>mmm*<nm&. ^mw-mm. it^mdv-mt^mt^mm^r-^tc 
^^^^^y^^c^T/v^y^M^^, i^#/v^^oT/v#y±is 

*fc{i^hy^^h^K#^^«T/^^>K^^fflv^^«k^-e^§ o ^ 

[oo76] ^^/wym- tstLti^iff, ^^-7-hy-7^b< 

te^si#y^^T/v#y«^g^ ^^/^-7A#(DT/^y±m^JR^^ 

T5/t°yv ? ^(D^-^s#^fflv^^^^-e^§ o ^£lt feMx-&. mt^u 
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Tsvjjy&mfcmtsfo, ^fc^bVy^b^iyVh^m-y^^VyJ^m^m 

&x%% 0 Rfonmmm^ m^M^hmm^m^H^xmm^hm^n 

[0077] 4k&m-niM. {k&mw-m)blk&mw-vi)b%mmftteT, Eiffc^Z^bK 

y^mm, mmy-byvj*h\^<femm*vvj*m<DT/>#y&mmm&. mm*/^y 
j*m<DT;vt> v ±m^miMm^ ^mitt-by vm> l< \^mt^ y yj^m^^m^ 

mvJ*m<D&mT;v^i/Ym%m\^~bfrx%z> 0 ii^uttiitf, mmt 

7VK TbytFvy^^^fei, 4— s^MJ-^tf)^— tvi^I^, *fcfi 

[oo78] «0j!(DT^^k^, w^mw.^ ^fcfewmnik&m&'wmM&ii^x 

^c^rn^y-.^^.^— iS^.y?'by^7.y*— iy 3 >\ r 
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. C. 7Py^f, (VCH rtzfV-yls*— X.Inc, 1989) J^fBfc^fc^^Srffl 
&<DTA^cMtiffl : £RJ&&1tZ>MJ&. MftMECfo, Friedel-Crafts^J^^WittigH 

[oo79] *$mv>i\&m^ ^^(D^mm^ym, u^^m, ^mm, sat 
s^as-otSo &m~r%jjm, ^xx^m^mir^mtvx^ r Pro 

tective Groups in Organic Synthesis 2nd Edition (John Wiley & Sons, Inc. ;1990)_|#r 

[0080] *mw<D7sxi)<Dfc&®>, ^tz.u^fh^mmrr^tz.^co^mm^mm^^(D 

mKmm^titc^mm^m\^b^x^ 0 
[oo8i] ^mm<D^,a)(D^mc^^x, ii&>±<Dtt&&ibzm&. mn^m^ 

m^i:U(Dmm^mx^^m^b^n^bxn^b^x^ 0 
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[0082] ^(l)<Z)^^^L<«^(D^^#:^7J/^^S^^^ttW^S^Wi-^#^ 

[0083] ^^fc^ssa^b-cr*, ia^»o»^twi5B^bi^$Wo % 

(D^mxwtittd&mMxmmL^y— w-t\^xn^thx^ 0 
[oo84] *mm<DT i r~-yik&M. ~&tatt<DM¥±nm£fr%m^ tc«^#: (toii- 

like receptor: TLR\ f¥L<teTLR7£?£'|3HbU ftmMW%\bVX^mX&>V), fiM 
T<^(l)~(8)^#(f^tv§^m(Dm^J*7t{*^^Ji:LT^-ffl-e^: 

(i) ^A^^&tvx, mx^tdi^nm^(D^h^m&&(D^{m±u. % 
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Ttt<Dm<Dmmttz$ffimmm ; >\mmmmm& (copd) ; (m*.if 
[oo85] (3) mmmtvx, m^^xx^mm^ru/u^-^m^^mm 

(4) m^^^m^b-C, K®te*3J:tJ«^^W^Sr#t?^;^a-^^ 
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(e) i ^^mmmti^x, m^mmvy^. mm^±m^ ^^v^b-r^ 
[oo86] (7) mmBkvx, wt&xsm. mm. ^nm, mmm. smm, ±m-mm. 
(8) mmmbi.x, smam. m-m^mm, ^mmm, msm. cmnm, mm^ 

n— ^<M7i^ (HPV) N iMfv^n^/v;* {cuv) , ^KSfflr^je*^/^ (vzv) , 
^^btvxh^m xfoZo 
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[0088] *mm<DTf~>ik&m, ^tc^<Dm^±n^ti^mt, ^m^<^copd 

[oo89] *mm<DT7 t ->'ik&®, tfcfe^&m^ff&ztizm^ n^m\z.-D^x 

, m«\ z^svm, mm, mm. mmm. mmm. ^y?°m, mm, mmmmz 
mfz^t&-v%, ^ip^ffl©»JiLt^ mz.&. mtm. &mm, mm 

;vm. mum, ?v-j»m. m&ytuw. mxtsmtum. umm. &&m. <T--?m 
. m&^y^mm, m^m, ftmmmm*mfz>z.t&x%z> 0 ^.tih^mmn, m 
2&&<D&ffi&m^xn$i&fr, wm£nz>mi%<D&^ m&m, ffi&m. mnm 
, &mm. mmm, mm. mmmmm, mmm. wmm^m. mmm, mwm<D 

$tV^^^i^^i:L-C0.05~99fift%. $f*L<^0.05~80fii%, j£(-0*L< 
te0.1~70%M»%, ^0l£l,<mA^5Omm%^ir%mMM%)b1r%-t& 

[0090] m p ^mmm^-h, ? mm £x?^w7°mm<Dwfcmmfe, tk ; ^m, y/w 
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m^m^nnmrnm^m^.m^^xmrnrr^t^x^ 

X\,^Xh£\<^&=i—b1rZ>z.btfX%Z> 0 fc5v^ 
[0091] #S p &^ffl®l£ijtf>5*>, a^rlU j£IB*!U ^^J#<d^<d^#:^J 

yyvWMm. ^t-n^7^tyyvmMmt(Dm^^h^7KB.mi^m^^x 
mm-r^trnx^o mmft&^mmm^ttmm<Dfefo&m\^x, mm* 
^mmmtvxmm-r^t^x^o 
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[oo92] mmm &^-m, ^ryv^j, v^^^-mmm) ra\ m^mrmtmim 

^^,#^1, 1, 1, 2-7^h7^/V^-nrc^^ l, l, l, 2, 3, 3, 3-^>^:7/l^-n 
[0093] P^Amb< «M^-efflV >W5, f?!l^L^if ^^O^^-fe/V^fc^-hy^v 5 
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[oo94] *^i(Z)7f^w^i4, mffi& j *mtm\£L>xj¥m n -es^-rs^w* 

30, ^C^J, j&JMr!U i&Efc&k &W®Jfc&k ^at»J|Z^J^«^ffl»^^#tf b 

WMv>i&te\zb£Z>&. — ^^o.ooi~iom*%-efe«9, 03uxi*o.oo5~i%-cfc5 

[0095] ^Ty>W«03;L<te, -t^^WOffifflS^tt^T^/KO ro^B^oij ^ 
J3\ ^^-efflV>fett^^^20 J ug~2000 J ug, ^L<«^)20/zg~500 jU g-^ 

[0096] -e^$^§^^b<f«(D^_hf^§tL^, 

^m^mm, copd, ng^^t^Tw^— t^#^<D^^«, ^tnf^/ 
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y*ny*yy^(m^yyV/V)^(DTNF- a Pl^J;MBff^b<«^#^^$ 
;ft3#^if^yyn;^yyy--if:C^^ 

v^ny^^y^ -Ty/tidf-fey, y/WMf y°ny;ny, 7x^071^, ^rly/ny^y 
*3j;W7yn7xyf(D7nt 0 tyiI, ^^A^^O^^-Tk -f^K^^v- 
y, yyy^Vy, TlfyW^yV, y^/vyy^yy^tf^yny. Tyt°yy#<Z)lJ- 

y^KjtKt^yyun^y, d--^yy5:>\ T^yyyy;£fc^<D#|lqt>b<te 

[0097] ^p^^^fc, ^mmwk&wib, v^bv^Zi&mmm. 5-y^y^- 

— if (5 - lo) pi^j*/t«5 - y^^-r—ummk^/^W (flap) r>^=* 

^h^(D#fffl^^-T^ 0 Mtfl ^n^y;ABT-761;y^yn^y;^Sr1hyy 
; Abbott-79175 ; Abbott-85761 ;N-(5-mW-^$-7^-2-T/V3c/V^/V7j-l/T^b* 

yyjSB^ioee^L^sgoio^^tfy^/v-g^^-^T/^y^wwb-^^JiL^es 

30#(D2-^T/^/yWb'^^;MK-591, MK-886:&J;tmW-X-1005^;^iiitf ib 

, LTC4, LTD4, LTE4<D^foT^¥^Xhb<D{#mmm$:&^1r% : 
L-651392^<Dy^y^TvVlb'^ ;CGS-250l9cm<DT^/ik-&m ;t^/77 
h^O-<y y^i^-y ^y ; BIIL284/260^(D-<yif yTJ/V^dr W5^K ; ^Jxt^lfyy 
/y#;*k TZf^JJ^K ^yyVyfr^k yyy/yfrJXk /yfrJXh (Verlukast;MK- 
679), RG-12525, Ro-245913, ^^TJ^h (CGP45715A) *dJ:U?BAY-X-7195^(D 

[0098] ^M»*/c, ifmm\^m^xx^^y^)^r^y^^w^;v^ 

ij-y^^y^O^/^^yy-^— if (pde) PH§^J ; PDE4Ffi$£iJ^a-£f W&P 
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[0099] «0j!«*7t, m p *fettMBf-es-^$tb5, *&m<D4k&®t, «-y 

y, r^^y*— Tify^y, ^pp7i=7^> /n^^^y, 

[0100] ^Wtt^^M^b^fc, py§^{£«i-3t;*y^yyy2^#:T^y 

[oioi] *5swri*fc, ^mw&ik&mt, Kxz^MzfA&mwT^zdt^YkcD&m 

[0102] &%&m<Dfc&Qok, y°nfc7v^r-feKyy, y^/i^nyyy, y^ 

/vywv— /vr^y, rc^^Kyy, y^— K^y^Kyy^ t7T/y>-tit> ^y 
yyyy^ra^, T^tKnyy ^ynyyyy^^m, h^yyyi^ 

[0103] xmmrzx. ^m<o^mt. rh^t^ t^-yy, y*y=3t°nv-K yy^h^ 
yy^tv#(DA^yy^w#:(MKM2^«tTj?M3)Ty^^h^tf^i:=3yy^iJ 
*5iwr±*fc, ^mwmk&yok, yyy°w-y^ uvi^/y^e— /k 7*;^fp 
&£Tn*A''7Tv— svmv), js -TKwy-yy^f*T=iy^h ( £ ^f*f-yyyy° 
#3&wr±*fc. ^mw&ik&mt, y^vy^yn^yy^-h^Ky^/vy^yy 
[0104] *mm<D4k&Wk. -ry^yy#^H^yyy°i (iGF-ims>y£ 
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[0105] *iswr±*fc. *$&m<D4k&Vok, -*rhVy?x*#w7vTT—gfflMM. irtefr-h 
, ^hn^y^, 37^t-^, ^7ft-f, T^y#^— i?\ #|i:3?^t-^-l 
(MMP-lh a^t- if-2(MMP-8). a^^— if-3 (MMP-13) , ^hn^yi/^ 
-l(MMP-3)^hnyyiX^-2(MMP-10)*5j;U ? ^hayy^^-3(MMP-ll) x MM 

P-9*5j;U?MMP-12CD|JaW^J#^0#ffl^&^^i-6o 
[0106] ^^l^te^fc. ^$&W<Dfc&mb, CCR1, CCR2, CCR2A, CCR2B, CCR3, CCR 
4, CCR5, CCR6, CCR7, CCR8, CCR9, CCR10*3 i7j?CCRll (CC^T^y— ) ;CXC 
RK CXCR2, CXCR3, CXCR43o J:t^CXCR5 (OX-C^T^^-) ;CX3CR1^<DC-X3 

[0107] *&m\*£.ti. jf$m\<»\Y&mh, ^hz^h^te^hz^^-r^mmm 

Z7=xrs^ YL\~\5&i5W>'9~- P-f^ (IL) , SsirMV*— n-Y^^T^ 

[0108] ^ig«*7t, *mm<Dlk&Vok, -r^y^n^y^dg) N -r^/^n^y^^j, #ci 

[0109] *5iwr±*fc, ^mm<Djk&mk, y-vh^^&xxp^mmifc. ^my\ *jy 
[oho] jz&mti&ft. *&m<D4k&mt, ^^v^mmw. Thy-v-^v^, ^n^v 

0^J;*5j;r^\ T^ntf/K ^xiv^nfcVK /^7^nt>, ^y^ntVV, 
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[0111] *iswr±*fc. &&m<D4\&mt, &^&m<DmfflkLx%abtix\^i><Db<D 

^H^^T^K, "TM'bnv^^-^y— H\ ^/V777^^ ^n7A7'^, Zf^SV7r> 
©(^S^fiTKUTW^^ 7V^v^^y, K^ry/Vtrw, ^/WS^ 

©ry^wyy) ; (0iix.fi. tfyyy^y. tfyy^.x^y, tJV 

y-fK) ;4sj:u?h^yy7— ^Pi^j(^!ix.fi, ^btf^K, ^*vk\ r^-yyy, 

(ii) ^x^hn^y|ij (fjx.^^e ^-^7xy, hwy^>\ 7n^^7xy, Knn^> 
y/W^t^y h) > ^TyK^yy#j(0iRfitf;M^5:K y/vy^K, ^/H^K *5J; 
=f-fe-wyy, y^— y°nwyy^j;^^wyy), y°p^h^v(0!i^fiy^hn— /v 

Tir^r— Tnv^- ^mW^K^Jx-fiT^hny— /K l/f>ny— /K 5^9^— 

[0112] an) ^A,mm<Dmm^mwir^mM(M^^v^^yhm(D^u^u^T—^m 
Ov) ^H^<D«sieia«ij, 09^ti^H^L^ m&^%&vmmm%j& 
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^/V^-n^^/V) -7-^h^riy-6- (3-^/K7^y/:/n7tf^)dr-?-i/y^-4- 
(Gefitinib, AZD1839) „ H-(2>-^^;V~7^/V) -6, 7-^(2-^3^^ 
h d r^) d r^y>'-4-T5:^(erlotinib, OSI-774) *3 it/6-T^y/VT5K-N- (3 
-^an-4-7Mn7i^) -7- (3-^/K7^y/:7 0 n/}^X) ^i/y^— 4- 
T^(CI1033)^(DEGFR^T^y^-^-n^^^-— ifpa^J) ;^x.f^jk/J^S^ 
itmH^r5y-OP£*^J;^J;OTmiimH^T^y-^PS.*^J, 
(v) jfcWfrMW^k ^J^^Wrt^«^H^^^m^PW«t>^(^Ix.}i 

, WO97/30035, W097/32856, *5j;tAV098/13354^^^§^^b'^^) , *5 £0- 

[0113] (vi) ^>7V^^^^A4^S^^IS^^^^^h:WO99/02166-^, WOOO/40529^- 
, WOOO/41669-^-, WOOl/92224-^-, WO02/04434-^o itAVO02/08213-^iC||^ 
£tltz.ik-a-%Z}^(D]kMWk%Ki (vascular damaging agents)^. 

(vio T>^>^mm, mx.msis2503?j:¥(D^ iite^-^vM^rrsr^H^ 

^ ^a-ras T^ir^, 

(viii) l&tel^mfe, fflx.^, M^p53 J ^MSBRCA11>L<«BRCA2^<DM^3tfe^ 1 
if ^^^rffiV^/^ifOGDEPT (Gene-directed enzyme pro-drug therapy) ©7 

anulocyte-Macrophage Colony Stimulating Factor(GM-CSF)^<DlMh;^:>^llii 
-T^ex-vivo, in-vWo^(Dm^(DWmM^(D^^m^i-^fc^(Dry 0 ti-- ^\ Tlffl 
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[0114] WTCDHWJ^*5V^^PJ^#:^^IE«i-^^ N ^j^^KfS^U^RB 

mmmi 

2-^>^^-7,8-^tKn-9-[5-(4-^h^^/V^^/Vt°^yv ; ^-l--f/V)^^^-/V]-8- 
^"^r y T^T (2-Butoxy-7 , 8-dihydro-9-[5-(4-methoxylcarbonylpiperidin- 1 -yl)pe 
ntyl]-8-oxoadenine) (0-^)3^ 

tfbio] 



9-{b-^ri^^>^;V)-2--^Y^riy-S-^Y^r^ / Tv : ^-> (9-(5-Bromopentyl)-2-butox 
y-8-methoxyadenine) 

Mbii] 



2-y>^-v / -8-^h^-iXT^ ? — V (2-butoxy-8-methoxyadenine) 2.00g (8.43mmol)(D 
DMF?§^(30ml) ^ WkWcftW-^ 1.40g (10.1mmol\ l,5-v ? ^n^^>-^^3.87g (16 
.9mmol)^P^.^?a-e6B#rBlit#bfc 0 ^il^ic^ 7K80ml^Px. x 5%7^/— fV- 




o 



[0115] IMS) 




Br 
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*H NMR (DMSO-d ) 8 6.78 (2H, bs), 4.16 (2H, t, J= 6.6 Hz), 4.03 (3H, s), 3.84 (2 

6 

H, t, J= 6.8 Hz), 1.86-1.78 (2H, m), 1.74-1.60 (4H, m), 1.45-1.35 (2H, m), 1.35-1. 
28 (2H, m), 0.92 (3H, t, J= 7.4 Hz). 
[0116] X@(ii) 

2-^>^^-8-^h^^-9-[5-(4-^h^^/V^^/Vt 0 ^y^^-l-^/V)^^/V]T^ 
(2-Butoxy-8-methoxy-9-[5-(4-methoxylcarbonylpiperidin-l-yl)pentyl]adenine 

) 

Mbi2] 



NH 2 




O 

X@(i)^#£>*bfcffr^300mg (0.78mmol)(DDMF^It(10ml) J» 32 

2 mg (2.33mmol\ ^=7- h222mg(1.55mmol)^P^.^ta-ei5B#^*l# 

Lf'o S$fcSH&*ffe, ^K80ml^Px., 5%^/— /V-^nn/^/VA(100ml)-ettt±lbfCo 

^240mg£r#7t: o lW69% 

*H NMR (DMSO-d ) 6 6.77 (2H, bs), 4.16 (2H, t, J= 6.6 Hz), 4.03 (3H, s), 3.82 (2 

6 

H, t, J= 6.8 Hz), 3.58 (3H, s), 2.73-2.68 (2H, m), 2.29-2.21 (1H, m), 2.18 (2H, t, J 
= 7.2 Hz), 1.89-1.81 (2H, m), 1.78-1.71 (2H, m), 1.71-1.60 (4H, m), 1.55-1.46 (2H 
, m), 1.46-1.35 (4H, m), 1.23-1.14 (2H, m), 0.92 (3H, t, J= 7.4 Hz). 
[0117] X@(iii) 

2-^>^^-7,8-^tKn-9-[5-(4-^h^^7V^^7Vfc°^yv ? >'-l-/r/V)^^^-7V]-8- 
^~3cVT^T=-l/ (2-Butoxy-7,8-dihydro-9-[5-(4-methoxylcarbonylpiperidin-l-yl)pen 
tyl]-8-oxoadenine) 
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Mbi3] 




X@(ii)-e#^tLfc^^^240mg (0.54mmol)(D^^y— /V^(5ml)fcl^^^(200 ix 
*H NMR (DMSO-d ) 8 9.83 (1H, bs), 6.39 (1H, bs), 4.13 (2H, t, J= 6.6 Hz), 3.65 (2 

6 

H, t, J= 6.8 Hz), 3.58 (3H, s), 3.75-3.69 (2H, m), 2.30-2.20 (1H, m), 2.17 (2H, t, J 
= 7.2 Hz), 1.89-1.82 (2H, m), 1.78-1.72 (2H, m), 1.68-1.59 (4H, m), 1.55-1.45 (2H 
, m), 1.45-1.32 (4H, m), 1.24-1.16 (2H, m), 0.91 (3H, t, J= 7.4 Hz). 
[0118] mMM2 

2-y>^^-7,8-^tKn-9-[5-(4-^h^^/V#^/V^^/kfc°^yv 5 ^-l--r/k)-<^^ 
;V]-8-^^-yTf-^ (2-Butoxy-7 , 8-dihydro-9-[5-(4-methoxylcarbonylmethylpip 
eridin-l-yl)pentyl]-8-oxoadenine) CO'n*^ 
Wbl4] 




[0119] X@(0 

2-:/h^v--8-^h^v--9-[5-(4-^h^#/V#~ )V^)V\f^yyly-\-^;V)^y^-;V 
\T^T^y (2-Butoxy-8-methoxy-9-[5-(4-methoxylcarbonylmethylpiperidin-l-yl)pe 
ntyl] adenine) 
Wbl5] 
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NH 2 




mmmixMiox^hntc^^-mzoomg (o.78mmoi)£fflv\ mmwijimidtm 

*H NMR (DMSO-d ) 8 6.77 (2H, bs), 4.15 (2H, t, J= 6.6 Hz), 4.04 (3H, s), 3.82 (2 

6 

H, t, J= 6.8 Hz), 3.57 (3H, s), 2.76-2.71 (2H, m), 2.20 (2H, d, J= 6.8 Hz), 2.16 (2H 
, t, J= 7.3 Hz), 1.80-1.72 (2H, m), 1.72-1.60 (4H, m), 1.59-1.52 (2H, m), 1.45-1.3 
5 (5H, m), 1.23-1.14 (2H, m), 1.14-1.05 (2H, m), 0.92 (3H, t, J= 7.4 Hz). 
[0120] X@(ii) 

2-^>^^-7,8-^tKn-9-[5-(4-^h^^/V#^/V^^/Vt°-<y^^-l--r/k)-<^^- 
/U]-8-^r^-y T*f=-ls (2-Butoxy-7 , 8-dihydro-9-[5-(4-methoxylcarbonylmethylpip 
eridin- 1 -yl)pentyl]-8-oxoadenine) 

Wbi6] 




^ii^!l2X@(i)-e#bnfc{b^280mg (0.61mmol)£fflV\ ||»!|llMiii)£lll 
X H NMR (DMSO-d ) 8 9.85 (1H, bs), 6.41 (2H, bs), 4.13 (2H, t, J= 6.6 Hz), 3.65 (2 

6 

H, t, J= 6.8 Hz), 3.58 (3H, s), 2.92-2.76 (2H, m), 2.33-2.18 (4H, m), 1.72-1.59 (7 
H, m), 1.55-1.44 (2H, m), 1.44-1.32 (4H, m), 1.27-1.18 (4H, m), 0.91 (3H, t, J= 7. 
4 Hz). 
[0121] M1MM3 

2-^>^^-7,8-^tKP-9-[5-(3-^hdr^^#^/^^/Vt^y> ? ^-l--r/V)^^ 
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/VYS-^r^yTy*— is (2-Butoxy-7,8-dihydro-9-[5-(3-methoxylcarbonylmethylpip 
eridin-l-yl)pentyl]-8-oxoadenine) 

Mbi7] 




[0122] X@(i) 

2-^>^^-9-[5-(3-^h^^^/V^^/V^^/Vt°^yv ? ^-l-^'/V)^V^-/V]-8-^hdr 
i>'T"T : ^>' (2-Butoxy-9-[5-(3-ethoxylcarbonylmethylpiperidin-l-yl)pentyl]-8-met 
hoxyadenine) 

Mbi8] 




HJg^|lX©(i)-e#^^fc^^300mg (0.78mmol)£ffll\ ^»!|lX@(ii)^^ 
#<D^"&-e«-fett^#:iL-CIiJffl^-^#;264mg^#/t 0 JR*71% 
*H NMR (DMSO-d ) 6 6.77 (2H, bs), 4.16 (2H, t, J= 6.6 Hz), 4.04 (3H, s), 4.03 (2 

6 

H, q, J= 7.1 Hz), 3.82 (2H, t, J= 6.9 Hz), 2.67-2.57 (2H, m), 2.22-2.10 (4H, m), 1. 
89-1.75 (2H, m), 1.72-1.50 (7H, m), 1.45-1.31 (6H, m), 1.23-1.13 (2H, m), 1.16 (3 
H, t, J= 7.1 Hz), 0.92 (3H, t, J= 7.4 Hz). 
[0123] X@(ii) 

2-^>^^-7,8-^tKn-9-[5-(3-^h^^/V^^/V^^/Vt°^yv ? ^-l--f/V)^^^- 
jVY^-^T^rVT'T^y (2-Butoxy-7,8-dihydro-9-[5-(3-methoxylcarbonylmethylpip 
eridin- 1 -yl)pentyl] -8-oxoadenine ) 
Wbl9] 
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HJg^tl3X@(ii)-e#btbfc>fb-^^260mg (0.55mmol)£fflV\ HJfe^!jlX@(iii)^|ll 
*H NMR (DMSO-d ) 8 9.83 (1H, bs), 6.39 (2H, bs), 4.13 (2H, t, J= 6.6 Hz), 3.64 (2 

6 

H, t, J= 6.8 Hz), 3.58 (3H, s), 2.74-2.60 (2H, m), 2.27-2.12 (4H, m), 1.94-1.78 (2 
H, m), 1.70-1.50 (7H, m), 1.49-1.31 (5H, m), 1.26-1.16 (2H, m), 0.95-0.89 (1H, m 
), 0.91 (3H, t, J= 7.4 Hz). 
[0124] MtfcfiU 

2-^>^^-7,8-^tKn-9-[2-(4-^h^^/V#^/Vt°-<yv ; V-l--r/V)^^/V]-8- 
^T^rVT'T^y (2-Butoxy-7,8-dihydro-9-[2-(4-methoxycarbonylpiperidin-l-yl)eth 
yl]-8-oxoadenine) (Di^fifc 

Wb20] 



NH 2 H 




[0125] X@(i) 

9-(2-^n^rc^/V)-2-^>drv^-8-^h^rv / T'T ? ^>- (9-(2-Bromoethyl)-2-butoxy-8 
-methoxyadenine) 

Wb2i] 




Br 
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2-:/h^v / -8-^h^v / TT ? — > (2-Butoxy-8-methoxyadenine) 500mg (2.11mmol) 
I&^79% 

*H NMR (CDC1 ) 6 5.31 (2H, brs), 4.32 (2H, t, J= 7.0 Hz), 4.27 (2H, t, J= 6.7 Hz), 

3 

4.12 (3H, s), 3.66 (2H, t, J= 7.0 Hz), 1.79-1.72 (2H, m), 1.52-1.46 (2H, m), 0.95 (3 
H, t, J= 7.4 Hz). 



2-^>^^-8-^h^^-9-[2-(4-^h^^/V#^/Vt 0 ^y^^-l-^/V)rc^/V]T-x^ 
1/ (2-Butoxy-8-methoxy-9-[2-(4-methoxycarbonylpiperidin-l-yl)ethyl]adenine) 



X@(i)-C#e>tL^t:^200mg (0.58mmol)£fflV\ mMMl^MOOtm^fD^m 
'H NMR (CDC1 ) 8 5.15 (2H, brs), 4.26 (2H, t, J= 6.7 Hz), 4.11 (3H, s), 4.04 (2H, t 

3 

, J= 6.8 Hz), 3.67 (3H, s), 2.93-2.88 (2H, m), 2.69 (2H, t, J= 6.8 Hz), 2.28-2.23 (1 
H, m), 2.15-2.08 (2H, m), 1.87-1.64 (6H, m), 1.52-1.46 (2H, m), 0.96 (3H, t, J= 7. 
4 Hz). 



2-^>^^-7,8-^tKn-9-[2-(4-^b^r^/V^^/Vt°-^yv ? >--l-^'/V)3i^/V]-8- 
ir^rVT'T^-iy (2-Butoxy-7,8-dihydro-9-[2-(4-methoxycarbonylpiperidin-l-yl)eth 
yl]-8-oxoadenine) 



[0126] XMiO 



Wb22] 




[0127] XMiii) 



Mb23] 
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X@(u)-e#£>*Lfcffc-^99mg (0.24mmol)^i^^-^^y— /V(20ml)^Px. N 

ummmwvtco iffTiib, mmzTk&unx.. ^nu^^^mu^ mm 

*H NMR (DMSO-d ) 5 9.90 (1H, brs), 6.42 (2H, brs), 4.14 (2H, t, J= 6.6 Hz), 3.76 

6 

(2H, t, J= 6.3 Hz), 3.58 (3H, s), 2.88-2.83 (2H, m), 2.55 (2H, t, J= 6.8 Hz), 2.32-2 
.25 (1H, m), 2.08-1.95 (2H, m), 1.75-1.37 (8H, m), 0.91 (3H, t, J= 7.4 Hz). 
[0128] Mtfc&\5 

2-^>^^-7,8-^tKn-9-[2-(3-^h^^/V^^/Vt°-<yv ; V-l--r/V)^^/V]-8- 
^yTf-V (2-Butoxy-7 , 8-dihydro-9-[2-(3-methoxycarbonylpiperidin- 1 -yl)eth 
yl]-8-oxoadenine) (D-n^ 
Wb24] 




[0129] X@(i) 

2-^>^v^-9-[2-(3-3zhdr^^7V^-/vt 0 ^y^^-l-^7V)3z^/V]-8-^h^>-T^- 
1/ (2-Butoxy-9-[2-(3-ethoxycarbonylpiperidin-l-yl)ethyl]-8-methoxyadenine) 
Wb25] 
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/ 



N 



Hife^!|4X@(i)-e#6>tLfc^^200mg (0.58mmol)£fflV\ mi&MlXMGQbfft 
*H NMR (CDC1 ) 8 5.19 (2H, brs), 4.26 (2H, t, J= 6.6 Hz), 4.11 (3H, s), 4.39 (2H, 

3 

q, J= 7.1 Hz), 4.04 (2H, t, J= 6.7 Hz), 3.67 (3H, s), 3.09 (1H, m), 2.81 (1H, m), 2.6 
9 (2H, t, J= 6.7 Hz), 2.50-2.42 (1H, m), 2.21 (1H, m), 2.08 (1H, m), 1.80-1.38 (8H, 
m), 1.23 (3H, t, J= 7.1 Hz), 0.96 (3H, t, J= 7.4 Hz). 



2-y>^^-7,8-^tKn-9-[2-(3-^h^^/V#^/Vt 0 ^yv ? ^-l-^/V-)3i^/V]-8- 
^yTf-^ (2-Butoxy-7,8-dihydro-9-[2-(3-methoxycarbonylpiperidin-l-yl)eth 
yl]-8-oxoadenine) 



X@(i)-e#^tt^k^l62mg (0.39mmol)£rfflV\ mMffllJM<jiD£\*\&<Dj?&: 
*H NMR (DMSO-d ) 8 9.87(1H, brs), 6.40 (2H, brs), 4.15-4.11 (2H, m), 3.79-3.73 

6 

(2H, m), 3.56 (3H, s), 2.94 (1H, m), 2.70 (1H, m), 2.61-2.56 (2H, m), 2.41 (1H, m) 
, 2.16 (1H, m), 2.08 (1H, m), 1.80-1.34 (8H, m), 0.92 (3H, t, J= 7.4 Hz). 



2-^>^^-7,8-^tKn-9-{2-(2-^h^^^/V#^/Vt°^yv ? ^-l-^/V)3i^/v}-8-^- 
^•yrf-y (2-Butoxy-7,8-dihydro-9-{2-(2-methoxylcarbonylpiperidin-l-yl)ethyl 



[0130] X@(ii) 



Wb26] 




[0131] mmme 
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}-8-oxoadenine) (D^jfc 
Mk27] 




[0132] lg(0 

^ (2-Butoxy-9-{2-(2-ethoxylcarbonylpiperidin-l-yl)ethyl}-8-methoxyadenine) 
Mb28] 




HJfe^l4X©(i)-e#^^tfc>ft;^400nig (1.16mmol)£rfflV\ Hi&^lXMiOi:^ 
[0133] X@(ii) 

2-^>^^-7,8-^tKn-942-(2-^h^^^/^-/Vt°^y^^-l--)'7k)^^/H-8-^- 
^yTr-^ (2-Butoxy-7,8-dihydro-9-{2-(2-methoxylcarbonylpiperidin-l-yl)ethyl 
}-8-oxoadenine) 
Mk29] 




X@©T?#fetU^b-^Kl 425 mg(0.98 mmoD^lN NaOH7kl§^3 ml^P^L, 100°C 
&fii£& 600^1^^.^ 90^-^1 7B#^»«#L7C 0 28%TV^T7kl§«-e^P# 
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y^n^Y^y-7^\Z.^K>mm^, llOmg (0.29mmol)<D Sfe@#:£bTgiJM{bl^ 
*H NMR (DMSO-d ) 6 9.83 (1H, bs), 6.38 (1H, bs), 4.13 (2H, t, J= 6.6 Hz), 3.78-3 

6 

.59 (2H, m), 3.51 (2H, s), 3.28-3.23 (1H, m), 3.06-2.94 (1H, m), 2.82-2.73 (1H, m) 
, 2.65-2.57 (1H, m), 2.38-2.29 (1H, m), 1.69-1.49 (5H, m), 1.49-1.30 (5H, m), 0.9 
0 (3H, t, J= 7.4 Hz). 
[0134] M1MM7 

2-^>^^-7,8-^tKn-9-[2-{4-(2-^h^^7^^7V^^/V)t°^y^^-l-^/Hrc 
^;V\-%-Jr^VT'T=^/ (2-Butoxy-7,8-dihydro-9-[2-{4-(2-methoxycarbonylethyl) 
piperazin-l-yl}ethyl]-8-oxoadenine) (D^)^L 
Wb30] 




[0135] X@(i) 

2-^>^^-8-^h^iy-9-[2-{4-(2-^h^^/^^7V^^/k)t°^yv?^-l-^/H3i^ 
/^Tt-V (2-Butoxy-8-methoxy-9-[2-{4-(2-methoxylcarbonylethyl)piperazin-l- 
yljethy 1] adenine) 

Wb3i] 
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'H NMR (DMSO-d ) 8 6.76 (1H, bs), 4.14 (2H, t, J= 6.6 Hz), 4.03 (3H, s), 3.92 (2 

6 

H, t, J= 6.4 Hz), 3.57 (3H, s), 2.57 (2H, t, J= 6.4 Hz), 2.50-2.47 (2H, m), 2.47-2.3 
4 (6H, m), 2.34-2.23 (4H, m), 1.68-1.60 (2H, m), 1.44-1.34 (2H, m), 0.92 (3H, t, J 
= 7.4 Hz). 



2-^>^^-7,8-^tKn-9-[2-{4-(2-^h^^/V#^/V^^/V)b 0 ^yv ? ^-l-^'/Hrc 
=f-M-8-^T^-yT'f=-> / (2-Butoxy-7,8-dihydro-9-[2-{4-(2-methoxycarbonylethyl) 
piperazin- 1 -yl}ethyl]-8-oxoadenine) 



x@(i)t?#^^fc^^i60m g (o.37mmoi)^fflv\ mmmiTMdiOtmm^m 

*H NMR (DMSO-d ) 8 9.84 (1H, bs), 6.40 (1H, bs), 4.13 (2H, t, J= 6.6 Hz), 3.77 (2 

6 

H, t, J= 6.0 Hz), 3.57 (3H, s), 2.59-2.53 (2H, m), 2.53-2.48 (2H, m), 2.47-2.22 (10 
H, m), 1.67-1.59 (2H, m), 1.43-1.33 (2H, m), 0.91 (3H, t, J= 7.4 Hz). 



2-^>^^-7,8-^tKn-9-[3-(4-7!h^^7^^7Vfc°^yv ? ^-l--r7V)^ntVV]-8- 
^yTr— ^ (2~Butoxy-7 , 8-dihydro-9-[3-(4-methoxycarbonylpiperidin- 1 -yl)pro 
pyl]-8-oxoadenine) (D^ffi, 



[0136] X@(ii) 



Mk32] 




[0137] mmms 



Wb33] 
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o 



[0138] nmo 



9-(3-^ ? n^-7 P citVV)-2-> ? >drv'-8-^h^v'T^^^ (9-(3-Bromopropyl)-2-butoxy 

-8-methoxyadenine) 

Wb34] 



2-^>^i/-8-yh^i/7f-> / (2-butoxy-8-methoxyadenine) 2.00g (8.43mmol)£r 
25% 

*H NMR (CDC1 ) 8 5.21 (2H, brs), 4.28 (2H, t, J= 6.6 Hz), 4.12 (3H, s), 4.09 (2H, t 

3 

, J= 6.6 Hz), 3.38 (2H, t, J= 6.6 Hz), 2.36-2.32 (2H, m), 1.79-1.73 (2H, m), 1.52-1 
.46 (2H, m), 0.96 (3H, t, J= 7.4 Hz). 



2-^>^^-8-^h^^-9-[3-(4-^h^^/V^^/Vt°^y^^-l-^/V)^titVV]T'X 
(2-Butoxy-8-methoxy-9-[3-(4-methoxycarbonylpiperidin-l-yl)propyl]adenine 

) 



Xm(0-e#btbfcfb^l50mg (0.42mmol)£fflV\ |^Jfe#!|lX@(ii)^|ll#<D^ 
-C 6fe@#£LTBJ®fb^l20mg£#;/t„ 1R*68% 




Br 



[0139] X@(ii) 



Mb35] 




o 
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*H NMR (CDC1 ) 5 5.24 (2H, brs), 4.26 (2H, t, J= 6.6 Hz), 4.10 (3H, s), 3.97 (2H, t 

3 

, J= 7.0 Hz), 3.67 (3H, s), 2.83-2.79 (2H, m), 2.34 (2H, t, J= 7.0 Hz), 2.31-2.24 (1 
H, m), 2.00-1.51 (10H, m), 1.52-1.46 (2H, m), 0.96 (3H, t, J= 7.4 Hz). 



2-^>^iy-7,8-^tKti-9-[3-(4-^h^^/^#^/Vt 0 ^yv ? ^-l-/r/k)7°ritVP-]-8- 
^yTr— V (2-Butoxy-7,8-dihydro-9-[3-(4-methoxycarbonylpiperidin-l-yl)pro 
pyl]-8-oxoadenine) 
Mb36] 



X@00"C#btt^b^l20mg (0.29mmoO£rJBl\ ^*^!|lXm(iii)^[Kl#(D^ 
*H NMR (DMSO-d ) 5 9.90 (1H, brs), 6.41 (2H, brs), 4.14 (2H, t, J= 6.6 Hz), 3.69 

6 

(2H, t, J= 6.9 Hz), 3.58 (3H, s), 2.75-2.71 (2H, m), 2.28-2.23 (3H, m), 1.87-1.35 ( 
12H, m), 0.92 (3H, t, J= 7.4 Hz). 



2-^>^^-7,8-^tKn-9-[3-(3-^h^^/V#^/Vt°^y^^-l-^/V)7°ritVP-]-8- 
^^rVT^f '^-l/ (2-Butoxy-7,8-dihydro-9-[3-(3-methoxycarbonylpiperidin-l-yl)pro 
pyl]-8-oxoadenine) (DO^tfc 



[0140] X@(iii) 



NH 2 H 




[0141] MMM9 



Mb37] 




[0142] X@(0 

2-"7 h^r^-9-[3-(3-^ h^#/V7^/Vfc°^y itls-l-^/Wu t°/V]-8-^ h*f-T 
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7*^1/ (2-Butoxy-9-[3-(3-ethoxycarbonylpiperidin-l-yl)propyl]-8-methoxyadenin 
e) 

Mb38] 




Wi^Mlkt: &^H#:^bTgiJM^^174mg^#fc 0 M96% 

*H NMR (CDC1 ) 8 5.19 (2H, brs), 4.27 (2H, t, J= 6.7 Hz), 4.11 (2H, q, J= 7.1 HZ), 

3 

4.10 (3H, s), 3.97 (2H, t, J= 7.0 Hz), 2.92 (1H, m), 2.70 (1H, m), 2.51-2.42 (1H, m 
), 2.38 (2H, t, J= 7.4 Hz), 1.96 (1H, m), 1.94-1.45 (11H, m), 1.25 (3H, t, J= 7.1 Hz 
), 0.96 (3H, t, J= 7.4 Hz). 
[0143] X@(ii) 

2-^>^iy-7,8-^tKn-9-[3-(3-^h^^/V#^/kt 0 ^yv ? ^-l--r/P-)7°ritVV]-8- 
'^T^cVT'^T^-ly (2-Butoxy-7,8-dihydro-9-[3-(3-methoxycarbonylpiperidin-l-yl)pro 
pyl]-8-oxoadenine) 
Wfc39] 




X@(i)-e#t>^bfc^^l74mg (0.40mmol)^fflV\ Hife^!jlX@(iii)^|^#(D^^ 

•c u&mw.t\sxmmi\&mwm&wt.o M6o% 

*H NMR (DMSO-d ) 5 9.86 (1H, brs), 6.40 (2H, brs), 4.14 (2H, t, J= 6.6 Hz), 3.67 

6 

(2H, t, J= 6.9 Hz), 3.58 (3H, s), 2.75 (1H, m), 2.62 (1H, m), 2.39 (1H, m), 2.29-2. 
25 (2H, m), 2.07 (1H, m), 1.88 (1H, m), 1.82-1.32 (10H, m), 0.92 (3H, t, J= 7.4 Hz) 
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[0144] MMimo 

^t^yTf (2-Butoxy-7,8-dihydro-9-[3-(2-methoxycarbonylpiperidin-l-yl)pro 
pyl]~8-oxoadenine) CD^nfck 

Wb40] 




! H NMR (DMSO-d ) 5 6.39 (2H, brs), 4.14 (2H, t, J= 6.6 Hz), 3.82-3.56 (2H, m), 

6 

3.55 (3H, s), 3.20 (1H, m), 2.83 (1H, m), 2.55-1.34 (15H, m), 0.92 (3H, t, J= 7.4 H 
z). 

[0145] mmmii 

2-^>^v^-7 ) 8-^tKn-9-{3-[4-(2-^h^v^-2-^^y^^/v)t°^yv ? ^-l-^/V]^ 0 n 
tVV-H-^f-yTT-y (2-Butoxy-7,8-dihydro-9-{3-[4-(2-methoxy-2-oxoethyl)pi 
peridin- 1 -yl]propyl}-8-oxoadenine) CO ^J5E 

Mb4i] 




[0146] X@(0 

j^/V- H°^<])i^^-4--{/VT±y L —h (Methyl piperidin-4-ylacetate) 
T^/V l-Boc-t°^<y i/^^-^/VTir^— h (Methyl l-Boc-piperidin-4-ylacetate) 
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mmm. i.oo g (3.89mmoi)^4 n mm-^^^(20mi)^\\K., m^mmmwv 
fern, BCf&m&m&mfcTMmist'o asi^^t^pi, ^ih&m&u a& 

*H NMR (DMSO-d ) 5 8.76 (1H, brs), 3.60 (3H, s), 3.21 (2H, m), 2.85 (2H, m), 2. 

6 

30 (2H, d, J= 7.0 Hz), 1.95 (1H, m), 1.78 (2H, m), 1.37 (2H, m). 



2-^>^^-8-^h^^-943-[4-(2-^h^^-2-^^y^^/V)t°^y>?^-l-^/V]^ 0 cit 0 
MT'f^/ (2-Butoxy-8-methoxy-9-{3-[4-(2-methoxy-2-oxoethyl)piperidin-l-yl] 
propyl}adenine) 



mM8TM(d-enhtLtcfc&m50mg (0.42mmol)^^ifef?!jllX@(i)-t?#^fc^ 
1^162mg (0.84mmol) £fflV\ mmmi^Ui^tm^^mX^mW-t^Xml 
M^^^102mg^#f' o I»56% 

*H NMR (CDC1 ) 8 5.11 (2H, brs), 4.27 (2H, t, J= 6.7 Hz), 4.10 (3H, s), 3.97 (2H, t 

3 

, J= 7.1 Hz), 3.66 (3H, s), 2.85-2.80 (2H, m), 2.34 (2H, t, J= 7.0 Hz), 2.22 (2H, d, 
J= 7.0 Hz), 1.95-1.85 (4H, m), 1.79-1.65 (5H, m), 1.52-1.46 (2H, m), 1.30-1.17 (2 
H, m), 0.96 (3H, t, J= 7.4 Hz). 



2-^>^iy-7,8-^tKn-9-{3-[4-(2-^h^iy-2-^dry^^/k)l: 0 -<y>?^-l-^/k]7 9 ti 
^MS-^r^-yTT^^ (2-Butoxy-7,8-dihydro-9-{3-[4-(2-methoxy-2-oxoethyl)pi 
peridin- 1 -yl]propyl}-8-oxoadenine) 



[0147] X@(ii) 



Wb42] 




[0148] X@(iii) 



Wb43] 
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NH 2 H 



N 

O 




O 

O' \ 

X@(u)-e#e>ttfc^^l02mg (0.24mmol)£Jll\ mMMlJM<w)kmm<Ojj 
*H NMR (DMSO-d ) 5 6.37 (2H, brs), 4.13 (2H, t, J= 6.4 Hz), 3.67 (2H, t, J= 6.8 

6 

Hz), 3.58 (3H, s), 2.76-2.72 (2H, m), 2.28-2.17 (4H, m), 1.87-1.03 (13H, m), 0.89 
(3H, t, J= 7.4 Hz). 

[0149] 

2-^>^^-7,8-^tKn-9-{3-[3-(2-^h^^-2-^^y^^/V)t°-<yv ? ^-l--r/V]^ 0 ci 
fcVH-S-^^yT-T^V (2-Butoxy-7,8-dihydro-9-{3-[3-(2-methoxy-2-oxoethyl)pi 
peridin- 1 -yl]propyl}-8-oxoadenine) CO $c, 
WL44] 



NH 




[0150] lg(0 

2-y>^^-8-yh^^-9-{3-[3-(2-3zbdr^-2-^df-y^^/v)t°-<yv ? >'-l--r/V]y P n 
t°;V}Tf-> (2-Butoxy-8-methoxy-9-{3-[3-(2-ethoxy-2-oxoethyl)piperidin-l-yl 
]propyl}adenine) 
Wb45] 

NH, 

. N 




^F!l8X@(i)-e#fetifc^^l50mg (0.42mmol)3rffll\ ^»!llX@(ii)ir^l 
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*H NMR (CDC1 ) 8 5.11 (2H, brs), 4.27 (2H, t, J= 6.7 Hz), 4.13 (2H, q, J= 7.1 Hz), 

3 

4.10 (3H, s), 3.96 (2H, t, J= 6.8 Hz), 2.76-2.71 (2H, m), 2.32 (2H, t, J= 7.8 Hz), 2 
.19 (2H, d, J= 7.0 Hz), 2.12-1.71 (4H, m), 1.69-1.46 (9H, m), 1.24 (3H, t, J= 7.1 H 
z), 0.96 (3H, t, J= 7.4 Hz). 



2-^>^^-7,8-^tKn-943-[3-(2-^h^^-2-^-dry^^-/V)t 0 ^y^^-l-^/k]^°n 
H°M-8-^T3f-yT c f=->' (2-Butoxy-7,8-dihydro-9-{3-[3-(2-methoxy-2-oxoethyl)pi 
peridin- 1 -yl]propyl}-8-oxoadenine) 
Wb46] 



X@(i)-e#^>tvf'^^150mg (0.33mmol)^fflV\ HJfe^!jlX@(iii)<h^l#(D^-fe 
l H NMR (DMSO-d ) 8 9.85 (1H, brs), 6.37 (2H, brs), 4.15 (2H, t, J= 6.6 Hz), 3.68 

6 

(2H, t, J= 6.8 Hz), 3.58 (3H, s), 2.66-2.62 (2H, m), 2.24-2.18 (4H, m), 1.90-1.35 ( 
13H, m), 0.91 (3H, t, J= 7.4 Hz). 



2-^>^^-7,8-^tKn-943-[4-(3-^h^^-3-^^y7VtVV)t°^7v ; ^-l-^/V]7° 
n^/vys-^T^-yTf^- > (2-Butoxy-7,8-dihydro-9-{3-[4-(3-methoxy-3-oxopropy 
Dpyperazin- 1 -yl] propyl}-8-oxoadenine) <D 1=}*$G 



[0151] X@(ii) 




[0152] 



«"J13 



Wb47] 
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[0153] X@(i) 

2-:/h^-8-^b^-9^3-[4H^ 

\£ jV\T^T^ly (2-Butoxy-8-methoxy-9-{3-[(4-(3-methoxy-3-oxopropyl)piperazin- 

1 -yl)propyl] adenine} 

[^48] 



NH 2 




O 



^Jfe^!l8X@(i)-e#^^c^^200mg (0.56 mmol) HifefmXfiGi)^ 
*H NMR (CDC1 ) 8 5.14 (2H, brs), 4.26 (2H, t, J= 6.7 Hz), 4.10 (3H, s), 3.97 (2H, t 

3 

, J= 7.1 Hz), 3.68 (3H, s), 2.68 (2H, t, J= 7.2 Hz), 2.49 (2H, t, J= 7.2 Hz), 2.43 (8H 
, m), 2.37 (2H, d, J= 7.2 Hz), 1.96-1.91 (2H, m), 1.78-1.72 (2H, m), 1.52-1.46 (2H 
, m), 0.96 (3H, t, J= 7.4 Hz). 
[0154] X@(ii) 

2-^>^^-7,8-^tKn-943-[4-(3-^h^^-3-^y^ 0 ntVV)t 0 ^7v ; ^-l--f/V]7 0 
nfcVW-S-^-^yT-T^ > (2-Butoxy-7,8-dihydro-9-{3-[4-(3-methoxy-3-oxopropy 
l)pyperazin-l-yl]propyl}-8-oxoadenine) 
Wb49] 




6 



X@(i)-e#^tb^^#/110mg (0.25mmol)^fflV\ HJfe^!jlX@(iii)^|W)#(D^fe 

-c &&mfcb\^xmM4k&m83mg&mc.o M78% 

*H NMR (DMSO-d ) 8 9.82 (1H, brs), 6.39 (2H, brs), 4.14 (2H, t, J= 6.6 Hz), 3.97 
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(2H, t, J= 6.9 Hz), 3.58 (3H, s), 2.45-2.20 (14H, m), 1.78-1.74 (2H, m), 1.66-1.62 
(2H, m), 1.42-1.36 (2H, m), 0.92 (3H, t, J= 7.4 Hz). 

[0155] 

2-^>^^-7,8-^tK^-9-{2-[2-(4-^h^^/^— 7Vt°^y^^-l-^/V)^hdrv/] 
x^j-S-t^yTf^y (2-Butoxy-7,8-dihydro-9-{2-[2-(4-methoxycarbonylpip 
eridin- 1 -yDethoxy] ethyl}-8-oxoadenine) <D& J=r£ 

Mk50] 

NH 2 H 



"> N 



[0156] I@(0 

2-^>dr^-9-[2-(2-^nnmhdr^)ni^-7V]-8-^hdrv^T7 :? ^>' (2-Butoxy-9-[2-(2- 
chloroethoxy)ethyl]-8-methoxyadenine) 

Wb5i] 

NH 2 

^ JL ji /-° 

2-:7>3^>-8-^ h^^T^— ;x (2-butoxy-8-methoxyadenine) 2.00g (8.43mmol)^ 
41% 

*H NMR (CDC1 ) 8 5.45 (2H, brs), 4.34 (2H, t, J= 6.7 Hz), 4.23 (2H, t, J= 4.3 Hz), 

3 

4.19 (3H, s), 3.80 (2H, t, J= 4.3 Hz), 3.75 (2H, t, J= 4.8 Hz), 3.60 (2H, t, J= 4.8 Hz 
), 1.81-1.73 (2H, m), 1.52-1.46 (2H, m), 0.95 (3H, t, J= 7.4 Hz). 
[0157] X@(ii) 

2-^>^^-8-^h^^-9-{2-[2-(4-^h^iy^^^7Vt 0 ^yv ? ^-l-^/k) a^V]^ 
^/WTr— ^ (2-Butoxy-8-methoxy-9-{2-[2-(4-methoxycarbonylpiperidin-l-yl)et 
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hoxy]ethyl}adenine) 
Mk52] 




X@(0t?#b^^b^200mg (0.58mmol)£rfflV\ ^ii^!jlX@(ii)tlll#^^?i 
*H NMR (CDC1 ) 6 5.13 (2H, brs), 4.27 (2H, t, J= 6.6 Hz), 4.11 (2H, t, J= 5.8 Hz), 

3 

4.10 (3H, s), 3.76 (2H, t, J= 5.8 Hz), 3.69 (3H, s), 3.75 (2H, t, J= 5.7 Hz), 2.81-2.7 
6 (2H, m), 2.46 (2H, t, J= 5.7 Hz), 2.29-2.20 (1H, m), 2.00-1.93 (2H, m), 1.81-1.7 
0 (6H, m), 1.52-1.46 (2H, m), 0.96 (3H, t, J= 7.4 Hz). 
[0158] X@(iii) 

2-^>^^-7,8-^tKn-9-{2-[2-(4-^h^^/^^/Vt°^y^^-l-^7V)rchdr^] 
xf-^J-S-^yTf-^ (2-Butoxy-7,8-dihydro-9-{2-[2-(4-methoxycarbonylpip 
eridin- 1 -yOethoxy] ethyl}-8-oxoadenine) 
Mb53] 




X@(ii)-e#t>ttfc>fb^82nig (0.18mmol)£fflV\ H»(JlX©(iii)i:^|#(D^& 
*H NMR (DMSO-d ) 5 9.84 (1H, brs), 6.41 (2H, brs), 4.14 (2H, t, J= 6.6 Hz), 3.82 

6 

(2H, t, J= 5.6 Hz), 3.65 (2H, t, J= 5.6 Hz), 3.59 (3H, s), 3.48 (2H, t, J= 5.7 Hz), 2. 
71-2.67 (2H, m), 2.36 (2H, t, J= 5.7 Hz), 2.28-2.18 (1H, m), 1.99-1.90 (2H, m), 1. 
70-1.62 (4H, m), 1.47-1.34 (4H, m), 0.92 (3H, t, J= 7.4 Hz). 
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[0159] MMMlB 

^T^ry^T^^y (2-Butoxy-7,8-dihydro-9-[6-(4-methoxycarbonylpiperidin-l-yl)he 

xyl]-8-oxoadenine) CD-fffj^ 

Wb54] 




[0160] 

2-y^b^-9-(6-y^^e^^/V)-8-^h^Ty^=- > (2-Butoxy-9-(6-bromohexyl) 

-8-methoxyadenine) 

Wb55] 



NH 2 




Br 



l-T^Y^y-S-^Y^yTf^-l/ (2-butoxy-8-methoxyadenine) 300mg(l .26mmol)£r 
^76% 

! H NMR (CDC1 ) 8 5.14 (2H, brs), 4.27 (2H, t, J= 6.7 Hz), 4.11 (2H, s),4.27 (2H, t 

3 

, J= 7.2 Hz), 3.39 (2H, t, J= 6.8 Hz), 1.86-1.75 (6H, m), 1.52-1.46 (4H, m), 0.96 (3 
H, t, J= 7.4 Hz). 
[0161] X@(ii) 

2-^>^^-8-^h^->-9-[6-(4-^h^^/V^^/Vt°^y^^-l-^/V)^^^/V]TT ? 
(2-Butoxy-8-methoxy-9-[6-(4-methoxycarbonylpiperidin-l-yl)hexyl]adenine) 
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Mb56] 



NH 




XMO-C#btl/fc>fb^l50mg (0.38mmol)^fflV\ HJfe^|lX@(ii)^lnI#0^ 
*H NMR (CDC1 ) 8 5.12 (2H, brs), 4.27 (2H, t, J= 6.7 Hz), 4.16 (3H, s), 3.91 (2H, t 

3 

, J= 7.2 Hz), 3.67 (3H, s), 2.86 (2H, d, J= 11.3Hz), 2.30-2.24 (3H, m), 1.95-1.88 (4 
H, m), 1.78-1.73 (6H, m), 1.52-1.45 (4H, m), 1.32-1.30 (4H, m), 0.96 (3H, t, J= 7. 
4 Hz). 



2-^>^^-7,8-^tK^-9-[6-(4-^h^^7V^^7Vfc°^yv ? >'-l-/r/V)^dr^7V]-8- 
^"^yTr— > (2-Butoxy-7,8-dihydro-9-[6-(4-methoxycarbonylpiperidin-l-yl)he 
xyl]-8-oxoadenine) 



X@(ii)-e#^^bfc^^l44mg (0.31mmol)£rffll\ mMMlTM(w)km&<Djj 
*H NMR (DMSO-d ) 5 9.84 (1H, brs), 6.41 (2H, brs), 4.14 (2H, t, J= 6.6 Hz), 3.65 

6 

(2H, t, J= 6.3 Hz), 3.60 (3H, s), 2.88-2.69 (2H, m), 2.36-2.15 (3H, m), 1.98-1.73 ( 



[0162] XMiiO 



Mb57] 
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4H, m), 1.68-1.56 (6H, m), 1.44-1.34 (6H, m), 1.27-1.23 (4H, m), 0.92 (3H, t, J= 7 
.4 Hz). 

[0163] 

2-7>drv^-7,8-v ? tKn-9-[7-(4-^h^rv / ^7V^— /Vfc°^y vV- W/V)^;7 0 ^VV]-8 
-^T^-yT^T^y (2-Butoxy-7,8 _ dihydro-9-[6-(4-methoxycarbonylpiperidin-l-yl)h 
eptyl]-8-oxoadenine) CD-n"J?5c 
Mk58] 




[0164] IS(0 

2-^>^^-9-(7-tKi3 d rv / ^7 0 ^-/V)-8-^h : ar^T'7 s ^>^ (2-Butoxy-9-(7-hydroxyh 

eptyl)-8-methoxyadenine) 

Mb59] 




2-^ > >^rv'-8-^hdrv'T-7 f ^> / (2-butoxy-8-methoxyadenine) 300mg (1.26mmol)<D 
DMF^r-g(lOml) ^ fikMXV 1 ?^ 350mg (2.53mmol), l-~?xiz&*>r?#S~- /V493m g 
(2.53mmoDSr*n^.^?at?5^Wfl(£#bfc„ $§8fc£r®*^ 7K30ml^Px. N 5%^/- 
;v-^nn^ (ioo ml)-ettWbfc 0 #»JgSr*, tM^P^i^*(D)iR^gfe^# % 

**S^ffV\ «^»^iL-CgiJM^^198mg^#^ 0 4X4*45% 

*H NMR (CDC1 ) 8 5.14 (2H, brs), 4.28 (2H, t, J= 6.7 Hz), 4.11 (3H, s), 4.28 (2H, 



WO 2007/034881 



87 



PCT/JP2006/318756 



t, J= 6.7 Hz), 3.92 (2H, t, J= 7.2 Hz), 3.65-3.61 (2H, m), 3.38 (1H, brs), 1.78-1.67 
(6H, m), 1.56-1.46 (4H, m), 1.33-1.25 (4H, m), 0.96 (3H, t, J= 7.4 Hz). 



2-y^h^-9-(7-^>^^^y^-^^M-S-^h^yT c f^>' (2-Butoxy-9-(7-m 
ethanesulfoxyheptyl)-8-methoxyadenine) 

Mb60] 



2-7^i/-9-(7-t}?ri^^y*^/]/)-8-^h^i/TT^>' (2-Butoxy-9-(7-hydroxy 
heptyl)-8-methoxyadenine) 198mg (0.56mmol)(OTHFi§?$ (10ml) MJa^vKT^ 
48 ix 1 (0.62mmol) x 4-v > ^/VT^/fc°yv ? ^14m g (0.11mmol)^Px.^U-e lO^Rdif 
#bfc c ^$££r@i£#, 7fc20mlSr*P^L, 5%^^y-/^nn*M (lOOmD-OlftttiUfc 

^168mg^#rto l&^70% 

! H NMR (CDC1 ) 8 5.11 (2H, brs), 4.27 (2H, t, J= 6.7 Hz), 4.21 (2H, t, J= 6.5 Hz), 

3 

4.11 (3H, s), 3.92 (2H, t, J= 7.1 Hz), 3.00 (3H, s), 1.79-1.71 (6H, m), 1.52-1.47 (2 
H, m), 1.38-1.30 (6H, m), 0.96 (3H, t, J= 7.4 Hz). 



2-^>^^-8-^h^^-9-[7-(4-^h^^/V^^/Vt°-<yv ? ^-l-^/V)^^ 0 ^-7V]T7 :? 
=-1/ (2-Butoxy-8-methoxy-9-[7-(4-methoxycarbonylpiperidin-l-yl)heptyl]adenine 
) 



[0165] X@(iO 




[0166] XMiii) 



Mb61] 
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p 



X@(u)-e#btb^b^l68mg (0.39mmol)£ffll\ mMMlTM(ii)bmm<Djffe 

■vmM^m^tvxmm^mo2mg^m-o M55% 

*H NMR (CDC1 ) 8 5.13 (2H, brs), 4.27 (2H, t, J= 6.7 Hz), 4.11 (3H, s), 3.91 (2H, 

3 

t, J= 7.2 Hz), 3.68 (3H, s), 2.86 (2H, d, J=ll.lHz), 2.31-2.25 (3H, m), 1.96-1.85 (4 
H, m), 1.78-1.73 (6H, m), 1.52-1.46 (4H, m), 1.31-1.27 (6H, m), 0.96 (3H, t, J= 7. 
4 Hz). 



2-^>^iy-7,8-^tKn-9-[7-(4-^h^r^/V#^/Vt°-<yv 5 V-l--r/V)^^^-/V]-8 
-^T^rVT'T^-l/ (2-Butoxy-7,8-dihydro-9-[7-(4-methoxycarbonylpiperidin-l-yl)h 
eptyl]-8-oxoadenine) 



X@(iii)-e#^fc^^l02mg (0.21mmol)^BV\ Hife^!jlX@(iii)i:lKl#0^ 
S-fe@#:i:Lm^b^58mg^#fc 0 1R*59% 
*H NMR (DMSO-d ) 5 9.84 (1H, brs), 6.40 (2H, brs), 4.14 (2H, t, J= 6.5 Hz), 3.65 

6 

(2H, t, J= 6.8 Hz), 3.60 (3H, s), 2.73 (2H, d, J= 10.9Hz), 2.20-2.11 (1H, m), 2.18 ( 
2H, t, J= 7.3Hz), 1.87 (2H, t, J= 10.9Hz), 1.77 (2H, d, J= 12.1Hz), 1.66-1.62 (4H, 
m), 1.53-1.50 (2H, m), 1.42-1.36 (4H, m), 1.25-1.22 (6H, m), 0.92 (3H, t, J= 7.4 H 
z). 



[0167] X@(iv) 



Wb62] 
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[0168] MMm7 

^^cVy^T^y (2-Butoxy-7,8-dihydro-9-[8-(4-methoxycarbonylpiperidin-l-yl)oct 

yl]-8-oxoadenine) (D^j^C 

Wb63] 




[0169] X@(i) 

9-(8-y*v^£3r?J u M-2-y ? h^y-8-?th3ci/TT^^ (9-(8-Bromooctyl)-2-butoxy- 

8-methoxyadenine) 

Wb64] 



NH 2 




Br 



2-y*h3ci/-8-^h3ci/T"f^- Is (2-butoxy-8-methoxyadenine) 300mg (1 .26mmol)£r 
*H NMR (CDC1 ) 5 5.12 (2H, brs), 4.27 (2H, t, J= 6.7 Hz), 4.11 (3H, s), 3.91 (2H, 

3 

t, J= 7.2 Hz), 3.39 (2H, t, J= 6.8 Hz), 1.85-1.75 (6H, m), 1.52-1.29 (10H, m), 0.96 
(3H, t, J= 7.4 Hz). 
[0170] I@(ii) 
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(2-Butoxy-8-methoxy-9-[8-(4-methoxycarbonylpiperidin-l-yl)octyl]adenine) 
Mfc65] 



NH 2 




X@0-C#e>tb^b-a4fi»2OO mg (0.46mmol)£fflV\ HJg^|lX@(ii)t|^#0^& 
-e^^-fe*^ib-CIiJffl^^l74mg^#/t 0 1|X^78% 

*H NMR (CDC1 ) 6 5.12 (2H, brs), 4.27 (2H, t, J= 6.7 Hz), 4.11 (3H, s), 3.91 (2H, 

3 

t, J= 7.2 Hz), 3.68 (3H, s), 2.86 (2H, d, J=11.4Hz), 2.29-2.25 (3H, m), 1.96-1.88 (4 
H, m), 1.80-1.73 (6H, m), 1.52-1.45 (4H, m), 1.29-1.26 (8H, m), 0.96 (3H, t, J= 7. 
4 Hz). 
[0171] XS(iii) 

2-^>^^-7,8-^tKn-9-[8-(4-^h^^/V#^/Vt°^yv?^-l-^/V)^^^/V]-8- 
^"^yTT— (2-Butoxy-7,8-dihydro-9-[8-(4-methoxycarbonylpiperidin-l-yl)oct 
yl]-8-oxoadenine) 
Wb66] 




X@(ii)-e#^>tL/>^^174mg (0.36mmol)^fflV\ ^^!llX@(iii)^|ll#(D^ 
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*H NMR (DMSO-d ) 8 9.82 (1H, brs), 6.45 (2H, brs), 4.14 (2H, t, J= 6.6 Hz), 3.65 

6 

(2H, t, J= 6.9 Hz), 3.60 (3H, s), 2.75 (2H, d, J= 10.9Hz), 2.31-2.17 (3H, m), 1.89- 
1.76 (4H, m), 1.66-1.59 (4H, m), 1.57-1.47 (2H, m), 1.42-1.34 (4H, m), 1.25-1.22 
(8H, m), 0.92 (3H, t, J= 7.4 Hz). 

[0172] 

2-^>^^-7,8-^tKn-9-[4-(4-^h^^/V^^/Vt°^y^^-l-^/V)7^/V]-8- 
^"^yTT— ^ (2-Butoxy-7 , 8-dihydro-9-[4-(4-methoxycarbonylpiperidin- 1 -yl)but 
yl]-8-oxoadenine) (Di^tfc 
Wb67] 




[0173] X@(i) 

9-{±-^ri^7^/V)-2-^Y^y-8-^Y^yT"T^> (9-(4-Bromobutyl)-2-butoxy-8 

-methoxyadenine) 

Mb68] 




Br 



2-7>^S/-8-^b^r;/7f-y (2-butoxy-8-methoxyadenine) 300mg 

(l .26mmol)^ffl v \ MMM l IS(0i:^t©^ft-e mfobl.XWM1k&m78m 

*H NMR (CDC1 ) 8 5.18 (2H, brs), 4.27 (2H, t, J= 6.6 Hz), 4.12 (3H, s),3.97 (2H, t 

3 

, J= 6.7 Hz), 3.44 (2H, t, J= 6.5 Hz), 1.94-1.85 (4H, m), 1.78-1.75 (2H, m), 1.52-1 
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.47 (2H, m), 0.97 (3H, t, J= 7.4 Hz). 
[0174] X@(ii) 

2-^>^^-8-^h^^-9-[4-(4-^h^^/V^^/Vt°^yv ? ^-l-^/V)^^/V]T^^ 
>" (2-Butoxy-8-methoxy-9-[4-(4-methoxycarbonylpiperidin-l-yl)butyl]adenine) 
Wb69] 



NH 2 




X@(i)^#k*bfcffr^>150mg (0.40mmol)£rfflV\ ^Jfe^XeGO^N^^Ss 
-C^Jtfe»^^LTliJM^^141mg^#rt 0 JR*81% 

*H NMR (CDC1 ) 6 5.16 (2H, brs), 4.27 (2H, t, J= 6.7 Hz), 4.10 (3H, s), 3.94 (2H, t 

3 

, J= 7.2 Hz), 3.67 (3H, s), 2.83 (2H, d, J= 11.3Hz), 2.34-2.26 (3H, m), 1.95-1.87 (4 
H, m), 1.78-1.71 (6H, m), 1.52-1.46 (4H, m), 0.96 (3H, t, J= 7.4 Hz). 
[0175] X@(iii) 

2-^>^^-7,8-^tKn-9-[4-(4-^b^i/^7V^^/Vt°-^IJv ? >--l-^'/V)^^/V]-8- 
^r^rVf^T^-y (2-Butoxy-7,8-dihydro-9-[4-(4-methoxycarbonylpiperidin-l-yl)but 
yl]-8-oxoadenine) 

Mb70] 




X@(ii)-C#^tL^b^l41mg (0.32mmoO£rfflV\ ^»!HX@(iii)^|^)#(D^ 
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*H NMR (DMSO-d ) 8 9.84 (1H, brs), 6.41 (2H, brs), 4.14 (2H, t, J= 6.6 Hz), 3.66 

6 

(2H, t, J= 6.8 Hz), 3.59 (3H, s), 2.73 (2H, d, J= 11.3Hz), 2.26-2.22 (3H, m), 1.87- 
1.74 (4H, m), 1.66-1.62 (4H, m), 1.54-1.44 (2H, m), 1.41-1.36 (4H, m), 0.92 (3H, t 
, J= 7.4 Hz). 



2-^>^^-7,8-i^tKn-9-[4-(3-^h^i>-^/V^^/Vt 0 -<yv ; V-l--r/V)7^/V]-8- 
^yTr-^ (2-Butoxy-7,8-dihydro-9-[4-(3-methoxycarbonylpiperidin-l-yl)but 
yl]-8-oxoadenine) CO-n-j^ 



2-^>^v'-8-^b^iy-9-[4-(3-^h^^/V^^/Vt 0 ^y^>'-l-^/l-)^^/V]T'X^ 
1/ (2-Butoxy-8-methoxy-9-[4-(3-ethoxycarbonylpiperidin-l-yl)butyl]adenine) 
Wb72] 



MMffl 1 8X@(i)'e#^^c^'^^300mg (0.81mmol)£3-^h^;2//l^}wVt°^ 
y^633mg (4.0mmol)£rfflV\ mfaWlJM(®bm^&&T&M&MVtQlbLX 
@Jja^^295mgSr#7^o iW82% 

*H NMR (CDC1 ) 8 5.14 (2H, brs), 4.27 (2H, t, J= 6.7 Hz), 4.15-4.10 (5H, m), 3.94 

3 

(2H, t, J= 7.2 Hz), 2.94-2.91 (1H, m), 2.73-2.70 (1H, m), 2.54-2.51 (1H, m), 2.35 



[0176] 



MM19 



Mb7i] 




[0177] X@(i) 
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(2H, t, J= 7.6Hz), 2.12-2.09 (1H, m), 1.94-1.91 (2H, m), 1.80-1.69 (5H, m), 1.52- 
1.46 (6H, m), 1.25 (3H, t, J= 7.1Hz), 0.96 (3H, t, J= 7.4 Hz). 
[0178] X@(ii) 

2-^>drv^-7,8-v ? tKn-9-[4-(3-^h^rv / ^7V^— ;V\f^^-l-4;V)y^;V\-S- 
^T^-yT'T^y (2-Butoxy-7,8-dihydro-9-[4-(3-methoxycarbonylpiperidin-l-yl)but 
yl]-8-oxoadenine) 
Mk73] 




X©(ii)-e#^>tbfc^^295mg (0.66mmol)£Hl\ HJte^HX@(iii)^|^#(D^ 
*H NMR (DMSO-d ) 5 9.84 (1H, brs), 6.41 (2H, brs), 4.14 (2H, t, J= 6.6 Hz), 3.66 

6 

(2H, t, J= 6.8 Hz), 3.58 (3H, s), 2.75-2.71 (1H, m), 2.56-2.47 (2H, m), 2.28-2.25 ( 
2H, m), 2.11-2.07 (1H, m), 1.93-1.89 (1H, m), 1.76-1.72 (1H, m), 1.66-1.60 (5H, 
m), 1.41-1.34 (6H, m), 0.92 (3H, t, J= 7.4 Hz). 

[0179] 

2-^>^^-7,8-^tKP-9-[4-(2-^h^^^#^/kt°^y> ? ^-l-/r/P')^^/V]-8- 
^T^cVT'T^-ly (2-Butoxy-7,8-dihydro-9-[4-(2-methoxycarbonylpiperidin-l-yl)but 
yl]-8-oxoadenine) CD-n*$c 
Mb74] 
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[0180] X@(i) 

2-:/h^-8-^b^-9-[4H:2-^ 

1/ (2-Butoxy-8-methoxy-7,8-dihydro-9-[4-(2-ethoxycarbonylpiperidin-l-yl)butyl] 
adenine) 



NH 2 




y>V633mg (4.0mmoi)£fflv\ HJfe^(jix@(ii)^i^i#^^fe-e^jtfe?ft^^^b-c 

g'JM^^188mg^#fc 0 1R^52% 

! H NMR (CDC1 ) 5 5.12 (2H, brs), 4.27 (2H, t, J= 6.6 Hz), 4.21-4.16 (2H, m), 4.10 

3 

(3H, s), 3.93 (2H, t, J= 7.1 Hz), 3.35-3.23 (1H, m), 3.04-2.98 (1H, m), 2.57-2.48 ( 
1H, m), 2.30-2.22 (1H, m), 2.12-2.06 (1H, m), 1.78-1.72 (4H, m), 1.57-1.47 (8H, 
m), 1.29-1.23 (5H, m), 0.96 (3H, t, J= 7.4 Hz). 
[0181] X@(ii) 

2-^>^^-7,8-^tKn-9-[4-(2-^h^^/V^^/Vt°-<yv ; ^-l--f/V)^^-/H-8- 
t^yrf-^ (2-Butoxy-7 , 8-dihydro-9-[4-(2-methoxycarbonylpiperidin- 1 -yl)but 
yl]-8-oxoadenine) 
Wb76] 




X@(ii)-e#btb^k^l88mg (0.66mmol)£Jll\ ^ife^!|lXm(iii)^[^#(D^ 
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*H NMR (DMSO-d ) 8 9.87 (1H, brs), 6.41 (2H, brs), 4.14 (2H, t, J= 6.6 Hz), 3.65 

6 

(2H, t, J= 6.8 Hz), 3.59 (3H, s), 3.10-3.08 (1H, m), 2.88-2.82 (1H, m), 2.49-2.41 ( 
1H, m), 2.27-2.19 (1H, m), 2.17-2.09 (1H, m), 1.68-1.61 (6H, m), 1.46-1.32 (8H, 
m), 0.92 (3H, t, J= 7.4 Hz). 

[0182] 

2-^>^^-7,8-^tKn-9-{4-[(4-^h^^^/V^^/^^/V)t 0 ^7v 5 ^-l--T/V]7^ 
M-S-^r^yTf^-y (2-Butoxy-7,8-dihydro-9-{4-[(4-methoxylcarbonylmethyl)pip 
erazin-l-yl]butyl}-8-oxoadenine) (Di^tfc, 
Mb77] 




[0183] lg(0 

N-^h^r v^/V/ft^ )V^=f-)V\f-<~y v 5 ^ • ^ilife (N-Methoxycarbonylmethylpiperazin 

e hydrochloride) 

Mb78] 

HN " O 

t-^h^^/V^/Vt^^^Sg (16mmol)(DTHF50ml^^^^^!J«>^ 2.2g ( 
16mmol\ ^d^eg^^^/V4.9g (32mmol)^Px., ^-C15^W8t#LfCo &&£rftt 

^-^^f-^omi^n^^M-eiBtr^ft^, #f m^^h^i^-eWU £ 

fe@#:£LTfJ!M^^2.4g£#fc 0 i«78% 

'H NMR (Methanol-d ) 8 4.33 (2H, s), 3.88 (3H, s),3.75-3.72 (4H, m), 3.66-3.63 ( 

4 

4H, m). 
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[0184] X@(ii) 

2-:/h^-8-^b^-9^-[(4-^h^^ 

}7t— (2-Butoxy-8-methoxy-9-{4-[(4-methoxycarbonylmethyl)piperazin-l-yl]b 

utyljadenine) 

Wb79] 



NH 2 




X©(i)-e#^tLfc^'^^209mg (1.08 mmol)i:9-(4-^i3^^^/V)-2-7>drv'-8-^ 
V^sTrr^/ (9-(4-bromobutyl)-2-butoxy-8-methoxyadenine) 200mg (0.54mmol) 

fc 0 lW68% 

*H NMR (CDC1 ) 8 5.13 (2H, brs), 4.27 (2H, t, J= 6.7 Hz), 4.10 (3H, s), 3.94 (2H, t 

3 

, J= 7.2 Hz), 3.72 (3H, s), 3.21 (2H, s), 2.58-2.49 (8H, m), 2.38-2.34 (2H, t, 7.6Hz 
), 1.81-1.71 (4H, m), 1.54-1.44 (4H, m), 0.96 (3H, t, J= 7.4 Hz). 
[0185] X@(iii) 

2-^>^^-7,8-^tKP-9-[4-(4-^hdr^^^^/^^/Vt°-<9> ? ^-l-^)^^ 
/Vj-S-^^yTf-y (2-Butoxy-7 , 8-dihydro-9-[4-(4-methoxycarbonylmethylpipe 
razin-l-yl)butyl]-8-oxoadenine) 

Wbso] 
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X@(ii)-C#^>ttfc^^l64mg (0.36mmol)£ffll\ ^»!llX@(iii)i:[^#(D^ 
'H NMR (DMSO-d ) 5 9.84 (1H, brs), 6.41 (2H, brs), 4.15 (2H, t, J= 6.6 Hz), 3.67 

6 

(2H, t, J= 6.8 Hz), 3.60 (3H, s), 3.20 (2H, s), 2.47-2.31 (8H, m), 1.67-1.61 (4H, m 
), 1.54-1.34 (4H, m), 0.92 (3H, t, J= 7.4 Hz). 

[0186] 

2-^ , >dr^'-7,8-v ; tKn-9-{4-[4-(2-^h^^/V^— ;V^;V)\f^y^-\-^;Vyy 
"f-M-S-^r^VT'f—^ (2-Butoxy-7,8-dihydro-9-{4-[4-(2-methoxycarbonylethyl) 
piperazin- 1 -yl]butyl}-8-oxoadenine) (D-r-^c 
Wb81] 




[0187] lg(0 

N-(2-^h d rv / ^/V^— fV^f-;V)\f^y^ly • M^M. (N-(2-Methoxycarbonylethyl)pi 

perazine hydrochloride) 

Mb82] 




3-Zftt7°v\l°^m^^3.2g (20mmol) <§rfflV\ Hifef?rj21X@(i)^|H#(D^^ 
•Cefe@*J:L , r9Ml2^»2.2g§1lfc 0 1(51*65% 

*H NMR (Methanol-d ) 6 3.77 (3H, s), 3.73-3.62 (8H, m),3.59 (2H, t, J= 7.0Hz), 2 

4 

.99 (2H, t, J= 7.0Hz ). 
[0188] X@(ii) 

2-^>drv^-8-^hdrv^-9-{4-[4-(2-^h^r^/V^— )V^;V)\£^y*yl/-\-^ ;V\y* 
f'/HTT^V (2-Butoxy-8-methoxy-9-{4-[4-(2-methoxycarbonylethyl)piperadine 
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- 1 -yl] butyl}adenine 
Mk83] 




X©(i)-e#^tl/^^^224mg (1.08 mmol)ir9-(4-^n^^^/v)-2-^ , >dr^-8-p< 
h^ri^T^r—^ (9-(4-Bromobutyl)-2-butoxy-8-methoxyadenine) 200mg (0.54mmol) 

f Co l&^65% 

*H NMR (CDC1 ) 5 5.11 (2H, brs), 4.27 (2H, t, J= 6.6 Hz), 4.10 (3H, s), 3.93 (2H, t 

3 

, J= 7.2 Hz), 3.67 (3H, s), 2.71-2.67 (2H, t, J= 7.4Hz), 2.52-2.45 (10H, m), 2.34 (2 
H, t, 7.6Hz), 1.79-1.74 (4H, m), 1.52-1.46 (4H, m), 0.96 (3H, t, J= 7.4 Hz). 
[0189] X@(iii) 

2-^>^^-7,8-^tKn-9-{4-[4-(2-^h^^/V^^/V^^/V)t°^7v ? ^-l-^/H^ 
=f-/V'}-8-^r^-yT c f=->- (2-Butoxy-7,8-dihydro-9-{4-[4-(2-methoxycarbonylethyl) 
piperazin- 1 -yl]butyl}-8-oxoadenine) 
Wb84] 




X©(u)-e#^tbf^b^l61mg (0.35mmol)£JlV\ ||»!|lX@(iii)£|lJ)$l<D;^ 
*H NMR (DMSO-d ) 5 9.84 (1H, brs), 6.40 (2H, brs), 4.14 (2H, t, J= 6.6 Hz), 3.66 

6 

(2H, t, J= 6.8 Hz), 3.58 (3H, s), 2.53-2.41 (4H, m), 2.30-2.21 (10H, m), 1.67-1.60 
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(4H, m), 1.41-1.34 (4H, m), 0.92 (3H, t, J= 7.4 Hz). 

[0190] 

2-^>^^-7,8-^tKn-9-[4-(4-^h^^/V^^/V^^-/Vt°-<yv ? >--l--r/V)^^/V 
(2-Butoxy-7,8-dihydro-9-[4-(4-methoxycarbonylmethylpiperid 
in-l-yl)butyl]-8-oxoadenine) (D^-^L 
Mb85] 




[0191] 

2-^>^^-8-^h^^-9-[4-(4-^h^^/V^^/^^/Vl: 0 ^y^^-l-^/V)^^-/V] 
7t-> (2-Butoxy-8-methoxy-9-[4-(4-methoxycarbonylmethylpiperidin-l-yl)but 
yl] adenine) 
Mb86] 



NH 2 




^^!ll8XMi)^#^tt^^^ll56mg(0.81mmol)^9-(4-^n^^/V)- 2-7> 
^^-S-^h^riXT-T 1 ^ ^ (9-(4-bromobutyl)-2-butoxy-8-methoxyadenine) 180mg (0. 
54mmol)^ffl V \ MMM 1 X@(ii)£ |l|^;£&^3tfett:ffc&fcLT9J®f 1 7 

lmgSr#7to HX*71% 

*H NMR (CDC1 ) 5 5.11 (2H, brs), 4.27 (2H, t, J= 6.7 Hz), 4.10 (3H, s), 3.93 (2H, t 

3 

, J= 7.2 Hz), 3.66 (3H, s), 2.84 (2H, m), 2.31 (2H, m), 2.23 (2H, d, J= 7.0Hz), 1.89 
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(2H, m), 1.79-165 (4H, m), 1.52-1.46 (4H, m), 1.27 (2H, m), 0.96 (3H, t, J= 7.4 Hz 
). 

[0192] X@(ii) 

2-^h^rv^-7,8-v ? tKn-9-[4-(4-^h^-^7V^— ;V^;V\f^-J^-l-4;V)y^;V 
J-S-^yTr^y (2-Butoxy-7,8-dihydro-9-[4-(4-methoxycarbonylmethylpiperid 
in- 1 -yDbutyl] -8-oxoadenine) 
Mk87] 




~e&&mtt£L'Xmm4k&m8iag&miz 0 M68% 

*H NMR (DMSO-d ) 5 9.88 (1H, s), 6.45 (2H, brs), 4.16 (2H, t, J= 6.6 Hz), 3.70 (2 

6 

H, t, J= 6.4 Hz), 3.60 (3H, s), 3.06 (2H, m), 2.89 (2H, m), 2.31 (2H, d, J= 6.3Hz), 1 
.91 (3H, m), 1.83-1.61 (6H, m), 1.42-1.35 (4H, m), 0.93 (3H, t, J= 7.4 Hz). 

[0193] 

2-^>^^-7,8-^tKP-9-[4-(3-^h^^yjy^^^/^^/Vt 0 ^y^^-l-^/k)7^/V 
~\-%-3r3cVT'T^-> (2-Butoxy-7,8-dihydro-9-[4-(3-methoxycarbonylethylpiperidin 
-l-yl)butyl]-8-oxoadenine) (Di$$L 
Mk88] 




[0194] ISO) 
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T^f^y (2-Butoxy-8-methoxy-[4-(3-ethoxycarbonylmethylpiperidin-l-yl)butyl]ad 

enine) 

Mfc89] 



Z-a^y^y-ftjVi^^V^nAf^) vVl38mg (0.81 mmol)i:2-^>^v^-9-(4-^ci^ 
Zf^/Vy-S-^ySri/Tf^- ^ (9-(4-bromobutyl)-2-butoxy-8-methoxyadenine) 200mg 

^201mg£#7c o J&*£81% 

*H NMR (CDC1 ) 6 5.11 (2H, brs), 4.27 (2H, t, J= 6.7 Hz), 4.12 (5H, m), 3.93 (2H, 

3 

t, J= 7.1 Hz), 2.76 (2H, m), 2.30 (2H, m), 2.19 (2H, m), 2.15 (1H, m), 1.82 (1H, m), 
1.78-1.73 (6H, m), 1.69 (1H, m), 1.59 (1H, m), 1.52-1.48 (5H, m), 1.25 (3H, t, J= 
7.2Hz), 0.96 (3H, t, J= 7.4 Hz). 



2-^>^^-7,8-^tKn-9-[4-(3-^h^^/V^^/V^^-/Vt°'<yv ; ^-l--f/V)^^-/V 
y^-^r^-VT'T^y (2-Butoxy-7,8-dihydro-9-[4-(3-methoxycarbonylmethylpiperid 
in- 1 -yl)butyl] -8-oxoadenine) 



X@(i)-e#^ttfc^^201mg (0.44mmol)^ffiV\ HJfe^!jlX@(iii)^|W|#(D^fe 

-e &&mfct\^xmMik&mii2,mg£mfz. 0 M92% 




[0195] XS(ii) 
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*H NMR (DMSO-d ) 8 9.86 (1H, brs), 6.41 (2H, brs), 4.16 (2H, t, J= 6.6 Hz), 3.70 

6 

(2H, t, J= 6.9 Hz), 3.57 (3H, s), 3.06 (2H, m), 2.63 (2H, m), 2.24-2.18 (4H, m), 1. 
83 (2H, m), 1.68-1.62 (6H, m), 1.52 (2H, m), 1.42-1.34 (5H, m), 0.92 (3H, t, J= 7.4 
Hz). 



2-^>d f -^-7,8-v ? tKn-9-(4-^h :3 riy^/^— ;V^;V^;Vy^J>-2-^(;V^;V)- 
8-^"^yTr— ^ (2-Butoxy-7,8-dihydro-9-(4-methoxycarbonylmethylmorpholin-2 
-ylmethyl)-8-oxoadenine) CO^-f^ 



±-tert-y*h^$)l^^^-2-^^^V^~iV^^i/^;V^:;V^y y (4-tert-Buto 

xycarbonyl-2-methanesulfonyloxymethylmorpholine) 

Wb92] 



4-tert-7>^v-^7/V^^/V-2-tKndr^^/V^e/V*y^(4-tert-Butoxy 
carbonyl-2-hydroxymethylmorpholine) l.Og (4.6 mmoD^THF 30mH;if§;^L, 0°C\Z. 
^ML^tCo ^ZJiZMAV.^-y^V^^V 0.71ml (9.2mmol\ hD^/VT^ 1.28ml (9. 
2mmol\ 4-vW/kT^/t°y 20mg^jlR^dJPx. > 30^##^M*t?#^bfc o 

fc 0 ^*1.32 go um97% 

! H NMR (CDC1 ) 5 4.24 (2H, d, J = 4.8 Hz), 3.92 (3H, m), 3.70 (1H, m), 3.55 (1H, 



[0196] 



■MM25 



Wb91] 




[0197] X@(i) 
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m), 3.12 (3H, s), 2.95 (1H, m), 2.77 (1H, m), 1.45 (9H, s). 
[0198] X©(ii) 

8-:/n*-2-:/h^>-9-(4H;ert^^ 

1/ (8-Bromo-2-butoxy-9-(4-tert-butoxycarbonylmorpholin-2-ylmethyl)adenine) 
Wb93] 



8-7'n ; e-2-^>drv'Tf^> (8-Bromo-2-butoxyadenine) 0.40g (1.40mmol)^DM 
F 30mHCig3&>U |^#y^ 0.19g (1.40mmol)^X@(i)-e#&>tLf-4-tert-7>^^ 
^7/V#^/k-2-^^^^/V*— /V^^rv / ^^/V ;: e/V4Ny^(4-tert-butoxycarbonyl-2-m 
ethanesulfonyloxymethylmorpholine) 1.31g (4.50mmol)^Px.l20 °C^^Pl^L5B#r^ 

tc 0 lW61% 

*H NMR (CDC1 ) 8 5.75 (2H, brs), 4.31 (2H, t, J = 6.6 Hz), 4.19 (2H, m), 3.87 (4H, 

3 

m), 3.44 (1H, m), 2.95 (1H, m), 2.76 (1H, m), 1.77 (2H, m), 1.51 (2H, m), 1.45 (9H 
, s), 0.97 (3H, t, J = 7.3 Hz). 



2-^>^^-8-^inn-9-(4-^h^^/^^/^^/^/k*y>-2-^/^^/k)T'7 ;? — 
(2-Butoxy-8-chloro-9-(4-methoxycarbonylmethylmorpholin-2-ylmethyl)adenine 

) 




o 



[0199] X@(iii) 



Wb94] 




o 
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*3-/V) T^r^y ( 8-Bromo-2-butoxy-9-(4-tert-butoxy carbonylmorpholin-2-y 
lmethyl)adenine)0.21g (0.43mmol)^4 N ^M-v^^rl^ 5ml^Px.30^*#b7^ o 
W$&^^&. DMF 15ml, ^d^eg^^^/V 0.051ml (0.52mmol\ ^^U^A 0.1 
4g (1.04mmol)^JIII^Px., 1.50#^«#b7^ o ^nntfvW*-:^/— 

M^TV\ fi&@f*i:UTgiJ^b^0.17g^#fc o 1W99% 

'H NMR (CDC1 ) 8 5.42 (2H, brs), 4.30 (2H, t, J = 6.6 Hz), 4.22 (1H, m), 4.08 (2H, 

3 

m), 3.86 (1H, m), 3.72 (3H, s), 3.65 (1H, m), 3.22 (2H, s), 2.81 (1H, d, J = 11.0 Hz 
), 2.70 (1H, m), 2.41 (1H, m), 2.26 (1H, dd, J = 11.0 Hz, 9.7 Hz), 1.77 (2H, m), 1.5 
2 (2H, m), 0.97 (3H, t, J = 7.4 Hz). 



2-^>^->-7,8-v ? tKn-9-{[4-(2-^h^r^-2-^-dryrc^-/v)^/v^y^-2-/r/V]^^/V 
}-8-^T^-yT'f=->' (2-Butoxy-7,8-dihydro-9-{[4-(2-methoxy-2-oxoethyl)morpholi 
n-2-yl]methyl}-8-oxoadenine) 



X@(iii)-e#^^/t2-^>=3r^-8-^n n-9-(4-^h^>-#/l^~/M^-/^/V*y ^ 
y-2-^f;^f';V')7f- ^ (2-Butoxy-8-chloro-9-(4-methoxycarbonylmethylmorph 
olin-2-ylmethyl)adenine)0.17g (0.42mmol)^^/— J>V \0m\\ZMM^ , ttK 5M 

Tkmit^-hv^^mm 10 mi^p^ Mmmmnmmmw^fco mmmx^w^. 
, mm^m^v^m^tco ^k^;—sv 20mi«« o.5mi^p^pmm^tT 

&~r%-tK£<930m g (D^mw-t\,xmMi^m^mti 0 iwi8% 

*H NMR (DMSO-d ) 8 10.03 (1H, brs), 6.47 (2H, brs), 4.14 (2H, t, J = 6.5 Hz), 3.8 



[0200] X@(iv) 



Mb95] 
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0 (3H, m), 3.60 (3H, s), 3.58 (1H, m), 3.41 (1H, m), 3.26 (2H, s), 2.71 (1H, d, J = 1 
1.0 Hz), 2.61 (1H, d, J = 11.6 Hz), 2.35 (1H, m), 2.14 (1H, dd, J = 10.8 Hz, 9.6 Hz) 
, 1.64 (2H, tt, J = 7.5 Hz, 6.5 Hz), 1.38 (2H, tq, J = 7.5 Hz, 7.4 Hz), 0.92 (3H, t, J 
= 7.4 Hz). 

[0201] 

2-^>^^-7,8-^tKn-9-(l-^h^^/^^/V^^/Vt°-<yv ; ^-4--r/^^/V)-8- 
^^ryT^f^y (2-Butoxy-7,8-dihydro-9-(l-methoxycarbonylmethylpiperidin-4-yl 
methyl)-8-oxoadenine) (Di^fdc, 
Mb96] 



NH 




I ° 



[0202] xmo 

l-tert-7>^r v-^7/V^^/V-4-^^>-^/V*— v^/Vt^U ( 1-tert-Buto 

xycarbonyl-4-methanesulfonyloxymethylpiperidine) 

Mfc97] 
o 

o 
6 

l-tert-y>^v-^/V^^/V-4-tKndr^^/Vt°^lJ-^^ (1-tert-Butoxycarbonyl- 
4-hydroxymethylpiperidine) 2.00g (9.3mmol) SrfflV\ HJ60»j25X@(i)£l^#£>;fr^ 

-e fife@^tLTgiJffitei^2.73g£r#fc 0 a*ioo% 

*H NMR (CDC1 ) 6 4.15 (2H, m), 4.07 (2H, d, J = 6.5 Hz), 3.02 (3H, s), 2.71 (2H, 

3 

m), 1.92 (1H, m), 1.74 (2H, m), 1.46 (9H, s), 1.21 (2H, m). 
[0203] XMii) 

s-^n^^-^X^^-g-Ci-tert-^X^^/v^^vt^y^^^-^/v^^/^T^^ 

y (8-Bromo-2-butoxy-9-(l-tert-butoxycarbonylpiperidin-4-ylmethyl)adenine) 
Mb98] 
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NH 2 




8-Zftize-2-y^h3ci/T7 s ^> (8-Bromo-2-butoxyadenine) 0.30g (1.05mmol)i:X 
mdX°mbtlt^k&m0.92g (3.15mmol)^fflV\ HSfef?!j25X@(ii)^|R)#(D^&-e 

*H NMR (CDC1 ) 5 5.95 (2H, brs), 4.30 (2H, t, J = 6.6 Hz), 4.11 (2H, m), 4.00 (2H, 

3 

d, J = 7.4 Hz), 2.66 (2H, m), 2.12 (1H, m), 1.78 (2H, m), 1.54 (4H, m), 1.46 (9H, s 
), 1.29 (2H, m), 0.97 (3H, t, J = 7.3 Hz). 
[0204] X@(iii) 

^yTr— ^ (2-Butoxy-7,8-dihydro-9-(l-methoxycarbonylmethylpiperidin-4-yl 

methyl)-8-oxoadenine) 

Wb99] 




X@(ii)Tl#^tL/t8-^n^-2-^>^^-9-(l-tert-^>^^^/V^^/Vt°^y> ? ^-4 
-y( jV^-^jvyT^T^- 1/ (8-Bromo-2-butoxy-9-(l-tert-butoxycarbonylpiperidin-4-yl 
methyl)adenine)£fflV\ H»!j25X©(iii), (iv)<DjlH^#<^fe^&fe@f££L-C 

'H NMR (DMSO-d ) 8 9.87 (1H, s), 6.41 (2H, brs), 4.14 (2H, t, J = 6.6 Hz), 3.59 (3 

6 

H, s), 3.53 (2H, d, J = 7.1 Hz), 3.18 (2H, s), 2.77 (2H, m), 2.07 (2H, m), 1.75 (1H, 
m), 1.64 (2H, m), 1.48 (2H, m), 1.38 (2H, m), 1.21 (2H, m), 0.91 (3H, t, J = 7.3 Hz) 

[0205] 

2-^>^^-7,8-^tKn-9-[3-(l-^h^^/V^^/V^^/Vt 0 ^y^^-4-^n^v-)7 0 



WO 2007/034881 



108 



PCT/JP2006/318756 



tn^/^IS-^r^-yTT^ 1/ (2-Butoxy-7,8-dihydro-9-[3-(l-methoxycarbonylmethyl 

piperidin-4-yloxy)propyl]-8-oxoadenine) (Di^-tfst 

MfclOO] 




[0206] lg(0 

V (l-tert-Butoxycarbonyl-4-(3-tert-butyldimethylsilyloxypropoxy)piperidine) 

Mbioi] 




l-tert-^>^i/^7V^^/V-4-tKn^iyt 0 ^y^^(l-tert-Butoxycarbonyl-4-hydr 
oxypiperidine)1.00g (5.0mmol) ^DMF lOmUcMM^f'o 0°C t^^PU/c^ tK^ 
fl^hy^A (55% dispersion in mineral oil) 0.52g (12.0mmol)^P^.^M"e30^*# 
bfCo JfcVvO 3-^n^lH»rt-^^/l^^/Vfi^i^n^^3-bromo-l-tert-biity 
ldimethylsiloxypropane) 3.5ml (15mmol)^Px.20B#^^#b/c^, yfc lml^Px.SJS 

1.09g£r#fc o 1|X^58% 0 

*H NMR (CDC1 ) 8 3.76 (2H, m), 3.70 (2H, t, J = 6.1 Hz), 3.53 (2H, t, J = 6.3 Hz), 

3 

3.42 (1H, m), 3.07 (2H, m), 1.79 (4H, m), 1.50 (2H, m), 1.45 (9H, s), 0.89 (9H, s), 
0.05 (6H, s). 
[0207] X@(ii) 

lHert-^>^^/V#^/W4-(3-tKn^^ / ^n#dr^)t 0 ^y^>' (1-tert-Butoxycar 

bonyl-4-(3-hydroxypropoxy)piperidine) 

Mfcl02] 
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OH 



^n^^i/)t°^yi/^(l-tert-butoxycarbonyl-4-(3-tert-butyldimethylsilyloxypro 
xy)piperidine)1.09g (2.92mmol)^THF 15mllC^M^fc 0 ^^^7^^^^ 
T^-«7i»GQl M THF MWi 5.8ml (5 . 8mmol)^r*P X.2 B# ^*#b^ 0 

! H NMR (CDC1 ) 5 3.76 (4H, m), 3.67 (2H, t, J = 5.6 Hz), 3.46 (1H, m), 3.11 (2H, 

3 

m), 2.39 (1H, t, J = 5.4 Hz), 1.84 (4H, m), 1.53 (2H, m), 1.45 (9H, s). 



l-tert-7>^^/V^^/V-4-(3-^^^/V7^^/V^^v^^n7Kdr^)t°-<y ( 1-t 
ert-Butoxycarbonyl-4-(3-methanesulfonyloxypropoxy)piperidine) 



X@(ii)Tl#^^fcl-tert-^>^^^/V^^/V-4-(3-tKn^i/^n/Kdr^)t°^y^ 
1/ (l-tert-butoxycarbonyl-4-(3-hydroxypropoxy)piperidine) 0.74g (2.85mmol) ^rffi 

iWioo% 

*H NMR (CDC1 ) 8 4.35 (2H, t, J = 6.2 Hz), 3.73 (2H, m), 3.57 (2H, t, J = 5.9 Hz), 

3 

3.44 (1H, m), 3.08 (2H, m), 3.01 (3H, s), 2.00 (2H, tt, J = 6.2 Hz, 5.9 Hz), 1.83 (2 
H, m), 1.50 (2H, m), 1.43 (9H, s). 



8-^t2^-2-y>^^-9-[3-(l-tert-^>^^/V^^/Vt°^y^^-4--f/V^-dr^)7 !5 ti 
t°/V]7T— *y (8-Bromo-2-butoxy-9-[3-(l-tert-butoxycarbonylpiperidin-4-yloxy) 
propyl]adenine) 



[0208] XS(iii) 



Mkl03] 




o 



[0209] X@(iv) 
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Mbl04] 




o 



8-^0^-2-^^77*- > (8-bromo-2-butoxyadenine) 0.40g (1.40mmol)£X@ 
(iii)-e#^>^c^^0.96g (2.85mmol)^fflV\ ^Jfe^!j25Xfi(ii)^^l#(Z)^fe-e^ 

l H NMR (CDC1 ) 8 5.65 (2H, brs), 4.30 (2H, t, J = 6.6 Hz), 4.25 (2H, t, J = 6.9 Hz) 

3 

, 3.73 (2H, m), 3.48 (2H, t, J = 5.8 Hz), 3.40 (1H, m), 3.08 (2H, m), 2.11 (2H, m), 1 
.79 (4H, m), 1.73 (4H, m), 1.45 (9H, s), 0.97 (3H, t, J = 7.3 Hz). 



2-^>^^-8-^ria-9-[3-(l-^h^^/^^/M^/Vt: 0 ^yv?^-4-^ci : ar^)7°tit:° 
/H7t— > (2-Butoxy-8-chloro-9-[3-(l-methoxylcarbonylmethylpiperidin-4-ylox 
y)propyl] adenine) 



X@(iv)^1#fetLfc8-^n^-2-^>^^-9-[3-(l-tert-^>^i>'^/V7K^/Vt 0 ^yv ? 
^-4-^f/V^-drv')7 P t2tVV-]T-T r — > (8-bromo-2-butoxy-9-[3-(l-tert-butoxycarbo 
nylpiperidin-4-yloxy)propyl]adenine) 0.49g (0.94mmol)^rffi V \ ^^f?!j25X@(iii)i! 

mm^mxu&mfct^xwmik&mo.wz &m- 0 W95% 

*H NMR (CDC1 ) 8 5.52 (2H, brs), 4.30 (2H, t, J = 6.6 Hz), 4.24 (2H, t, J = 6.9 Hz) 

3 

, 3.72 (3H, s), 3.45 (2H, t, J = 5.9 Hz), 3.28 (1H, m), 3.21 (2H, s), 2.73 (2H, m), 2. 
33 (2H, m), 2.11 (2H, m), 1.86 (2H, m), 1.77 (2H, m), 1.65 (2H, m), 1.49 (2H, m), 0 
.97 (3H, t, J = 7.4 Hz). 



[0210] I|(v) 



Mbl05] 




o 



[0211] X@(vi) 
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nt°/V]-8-^-^yT^— ^ (2-Butoxy-7,8-dihydro-9-[3-(l-methoxycarbonylmethyl 
piperidin-4-yloxy)propyl]-8-oxoadenine) 

Mbi06] 



X@(v)^1#^tL^2-^>^v'-8-^an-9-[3-(l-p<hdr^/V^^/^^/Vt 0 ^yv ? 
>- -4-^n^i/)^ntVV]T^^>'(2-butoxy-8-chloro-9-[3-(l-methoxycarbonylmet 
hylpiperidin-4-yloxy)propyl] adenine) 0.36g (0.80mmol)^rfflV ^"C, HHb0!I25X?1 (iv) 
^l^l#©^-eefeH#:^L-C^J@>fk^0.25g ^#fc 0 i«71% 
! H NMR (DMSO-d ) 8 9.85 (1H, brs), 6.39 (2H, brs), 4.14 (2H, t, J = 6.6 Hz), 3.73 

6 

(2H, t, J = 6.8 Hz), 3.59 (3H, s), 3.39 (2H, t, J = 5.9 Hz), 3.20 (1H, m), 3.17 (2H, 
s), 2.65 (2H, m), 2.21 (2H, m), 1.85 (2H, m), 1.74 (2H, m), 1.65 (2H, m), 1.37 (4H, 
m), 0.91 (3H, t, J = 7.3 Hz). 



2-^>^^-7,8-^tKn-9^3-[l-(2-^h^v'-2-^-dry^^-/V)t 0 '<yv ? ^-4--f/V^^ 
;Vir^V\'^Xi\£tV\-^-^r^rVT ; T^-'y (2-Butoxy-7,8-dihydro-9-[3-(l-methoxycar 
bonylpiperidin-4-ylmethyloxy)propyl]-8-oxoadenine) (Outfit 



l-tert-:7>^#/MK^/V-4-(3-tert-:/5vV^^ 

-^D ( l-tert-Butoxycarbonyl-4-(3-tert-butyldimethylsilyloxypropoxymethyl)pip 
eridine) 




[0212] 



Mbl07] 




[0213] lg(0 
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Mbi08] 




Co 



o 



l-tert-^>^r^/V#^/V-4-tKndr^^/Vt°^y ( 1-tert-butoxy 
carbonyl-4-hydroxymethylpiperidine) 1.08g (5.0mmol) £rfflV\ H^^!j27X@(i)^|R) 

m<D&fe^te&mmmftbL,xmmfc&vo&mit 0 i.79 go jd^82% 

*H NMR (CDCl ) 8 4.10 (2H, m), 3.69 (2H, t, J = 6.2 Hz), 3.48 (2H, t, J = 6.3 Hz), 

3 

3.25 (2H, d, J = 6.1 Hz), 2.69 (2H, m), 1.75 (2H, m), 1.69 (3H, m), 1.46 (9H, s), 1. 
14 (2H, m), 0.90 (9H, s), 0.05 (6H, s). 



lHert-^>^^/V#^/V-4-(3-tKn^v-^n7K=3r^^/V)t°^y ( 1-tert-But 
oxycarbonyl-4-(3-hydroxypropoxymethyl)piperidine) 

Mbi09] 



X@(i)^1#^^fcl-tert-^>^^^/V^^/V-4-(3-tert-^^/V> ? ^^-/V^yn^^ 
^n/K^^^/V)t 0 ^y^^(l-tert-butoxycarbonyl-4-(3-tert-butyldimethylsilyloxy 
propoxymethyDpiperidine) 1.79g (4.6mmol)3rfflV\ MMM27HM(n)t^lW(D^^X 

M^Mmmi^t\^xmmit^^nfc 0 i&ii.isg W94% 

*H NMR (CDCl ) 8 4.10 (2H, m), 3.77 (2H, dt, J = 5.5 Hz, 5.5 Hz), 3.62 (2H, t, J = 

3 

5.7 Hz), 3.29 (2H, d, J = 6.2 Hz), 2.69 (2H, m), 2.37 (1H, t, J = 5.5 Hz), 1.83 (2H, 
m), 1.73 (3H, m), 1.45 (9H, s), 1.15 (2H, m). 



1/ (l-tert-Butoxycarbonyl-4-(3-methanesulfonyloxypropoxymethyl)piperidine) 



[0214] X@(ii) 




[0215] X@(iii) 



MfcllO] 
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o 



v 5 ^ ( l-tert-butoxycarbonyl-4-(3-hydroxypropoxymethyl)piperidine) 1 . 1 8g (4.3 
fc 0 lRftl.51g JR*100% 

'H NMR (CDC1 ) 8 4.34 (2H, t, J = 6.3 Hz), 4.10 (2H, m), 3.51 (2H, t, J = 5.9 Hz), 

3 

3.26 (2H, d, J = 6.1 Hz), 2.96 (3H, s), 2.69 (2H, m), 2.00 (2H, m), 1.72 (3H, m), 1. 
46 (9H, s), 1.15 (2H, m). 



8-^ti^-2-7>^i/-9-[3-(l-tert-^>^^/V^^/Vt 0 ^y^^-4-^/V^^/V^-=¥ 
l/y^'^dAAT'f^y (8-Bromo-2-butoxy-9-[3-(l-tert-butoxycarbonylpiperidin-4 
-ylmethyloxy)propyl] adenine) 



%--7n*e-2.-'7\^*/T i ?~*/ (8-bromo-2-butoxyadenine) 0.50g (1.75mmol)£X© 
(ui)-e#fe^c^^l.51 g(4.3Qmmol)£rJBV\ Wtim2SXMmhUWi<Ol3W®tik 

m€.mi^t^xwm^mo.74g^mc 0 W78% 

*H NMR (CDCl ) 5 5.51 (2H, brs), 4.30 (2H, t, J = 6.6 Hz), 4.23 (2H, t, J = 6.9 Hz) 

3 

, 4.09 (2H, m), 3.44 (2H, t, J = 5.8 Hz), 3.21 (2H, d, J = 6.0 Hz), 2.68 (2H, m), 2.1 
0 (2H, m), 1.77 (2H, m), 1.64 (3H, m), 1.51 (2H, m), 1.46 (9H, s), 1.12 (2H, m), 0.9 
7 (3H, t, J = 7.4 Hz). 
[0217] X@(v) 

2-^>^^-7,8-^tKn-9-{3-[l-(2-^h^^-2-^^y^^/k)t°-<yv ? ^-4--r/^^ 



[0216] XMiv) 



Wblll] 
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/>&*l^ttA'h8-**yT7*~Z/ (2-Butoxy-7,8-dihydro-9-[3-(l-methoxycar 
bonylmethylpiperidin-4-ylmethyloxy)propyl]-8-oxoadenine) 

Mbii2] 




X©(iv)^1#^tl,/c8-^ri^-2-^>^^-9-[3-(l-tert-^>dr^/V^^/Vt 0 -<y> ? 
>-A-^/V^;V^r^-^)y p n\f;V\T'f^- >-(8-bromo-2-butoxy-9-[3-(l-tert-butoxy 
carbonylpiperidin-4-ylmethyloxy)propyl]adenine) £rfflV\ ^Jfef?!j25X@(iii) N (iv)(D 

*H NMR (DMSO-d ) 6 9.90 (1H, brs), 6.40 (2H, brs), 4.14 (2H, t, J = 6.6 Hz), 3.72 

6 

(2H, t, J = 6.8 Hz), 3.59 (3H, s), 3.36 (2H, t, J = 5.9 Hz), 3.16 (2H, s), 3.13 (2H, d 
, J = 6.5 Hz), 2.77 (2H, m), 2.07 (2H, m), 1.86 (2H, m), 1.63 (2H, m), 1.55 (2H, m), 
1.38 (3H, m), 1.10 (2H, m), 0.91 (3H, t, J = 7.3 Hz). 
[0218] H»!)29 

2-^>^^-7,8-^tKP-9-(34l-[4-(^^/VT^y)7°^^>iy^/^^/^^^]fc 0 

^)^-^}V^Y^y}zfxi\£;vy^-^VT^^ (2-Butoxy-7,8-dihydro-9-(3-{ 

l-[4-(dimethylamino)propoxycarbonylmethyl]piperidin-4-ylmethoxy}propyl)-8-oxoa 

denine) 

Mbll3] 




MMW62-V&t>tltc4k&ys 70mg (0.16mmol)^DMF 5ml \zMM&-&* 
3^i?*^A'T$S7ttA')&Arti?^} f '&&)& 153mg (0.80mmol\ 
>-y>yry— /V 108mg (0.80mmol\ *?2*$~;VT*S7vis<S~-;V 0.16ml (0.80mmol) 
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m 49.1mg(0.09mmol)£r#fc o 1|X^57% 

'H NMR (DMSO-d ) 6 9.92 (1H, brs), 6.47 (2H, brs), 4.20-4.15 (2H, m), 4.14-4.09 

6 

(2H, m), 4.75-4.67 (2H, m), 4.58-4.53 (2H, m), 4.52-4.42 (2H, m), 4.39-4.32 (2H, 
m), 3.25-3.14 (2H, m), 3.09-3.01 (2H, m), 3.01-2.90 (2H, m), 2.84-2.67 (6H, m), 

1.90-1.79 (4H, m), 1.78-1.69 (1H, m), 1.69-1.59 (6H, m), 1.55-1.42 (2H, m), 1.42- 

1.32 (2H, m), 0.89 (3H, t, J = 7.4 Hz). 

[0219] mMmzo 

2-^>^rv^-7,8-v ? tKn-9-(l-^h=ar^7^— /M^/Vfc°^y^^-3--f/M^/V)-8- 
^T^cVT^T^'y (2-Butoxy-7,8-dihydro-9-(l-methoxycarbonylmethylpiperidin-3-yl 
methyl)-8-oxoadenine) (Di^tfc 
WL114] 




[0220] X@(i) 

2-^>drv/-9-(l-tert-y>^f^/k^— ;V\i°^<])^-Z-^;V^;V)Tf^=- ^ (2-But 

oxy-9-(l-tert-butoxycarbonylpiperidin-3-ylmethyl)adenine) 

Wbll5] 




l-tert-^hdr^/V^^/V-S-tKn^^^/Vt^y i?> ( 1-tert-butoxy 
carbonyl-3-hydroxymethylpiperidine)0.88g (4.1mmol) £rfflV\ H;6&^j27X@(i) tWl 

-tert-butoxycarbonyl-3-methanesulfonyloxymethylpiperidine) ^%tzi 0 2-~fV^ci^7 
"T^y (2-butoxyadenine) 0.77g (3.72mmol)i:l-tert-^ , >dr> / ^7/V^^/V-3-^^^^ 
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fckixmmfc&m.i9g&mtc 0 W79% 

*H NMR (DMSO-d ) 8 7.91 (1H, s), 7.18 (2H, brs), 4.20 (2H, t, J = 6.6 Hz), 3.93 (2 

6 

H, d, J = 7.3 Hz), 3.67 (2H, m), 2.82 (1H, m), 2.67 (1H, m), 2.00 (1H, m), 1.66 (4H 
, m), 1.40-1.20 (13H, m), 0.92 (3H, t, J = 7.3 Hz). 



8-^t2^-2-7>^^-9-(l-tert-^>^^/^^/Vt°-<yv ? ^-3--r/V^^/V)T^ 
1/ (8-Bromo-2-butoxy-9-(l-tert-butoxycarbonylpiperidin-3-ylmethyl)adenine) 

Mbii6] 



X©(0^#fc2-^h^^-9-(l-tert-^>^v'^/V#^/Vfc o ^y^^-3--f/^^/V)T 
^f^y (2-butoxy-9-(l-tert-butoxycarbonylpiperidin-3-ylmethyl)adenine) 0.28g (0.6 
8mmol\ Bfc&^MJ^ 0.10g (1.22mmol)£r^nn/jVKM0 mlKMK., H# 0.16g (1. 
03mmol)<Hf TU ^i&T?5I^MSS6#Lfco ^fcfc7k&M%.?mfrA'*f1$t\M^ 

*H NMR (DMSO-d ) 8 7.39 (2H, brs), 4.20 (2H, t, J = 6.6 Hz), 3.91 (2H, d, J = 7.4 

6 

Hz), 3.72 (1H, m), 3.60 (1H, m), 2.82 (1H, m), 2.67 (1H, m), 2.00 (1H, m), 1.66 (4 
H, m), 1.44-1.20 (13H, m), 0.92 (3H, t, J = 7.3 Hz). 



2-^>^-7,8-v ? fcKP-9-a-^h^#/^— /V^/Vfc°^y^;x-3-^7Vp<^VV)-8- 
^"^yTr— ^ (2-Butoxy-7,8-dihydro-9-(l-methoxycarbonylmethylpiperidin-3-yl 
methyl)-8-oxoadenine) 



[0221] X@(ii) 




[0222] X@(iii) 



Mkll7] 



WO 2007/034881 



117 



PCT/JP2006/318756 




-^/V^^/V)T^^^(8-bromo-2-butoxy-9-(l-tert-butoxycarbonylpiperidin-3-ylm 
ethyl)adenine)0.30g «rfflV\ HiS#!j27Xf£(mX (iv)(D)lR^|H#(D^-e 
£XT^J®fb^69mg £#fc 0 M28% 

*H NMR (DMSO-d ) 8 9.87 (1H, s), 6.42 (2H, brs), 4.14 (2H, t, J = 6.6 Hz), 3.57 (3 

6 

H, s), 3.52 (2H, m), 3.18 (2H, s), 2.66 (2H, m), 2.17 (1H, m), 2.01 (2H, m), 1.64 (3 
H, m), 1.53 (1H, m), 1.38 (3H, m), 0.93 (1H, m), 0.92 (3H, t, J = 7.3 Hz). 

[0223] 

2-^>^^-7,8-^tKP-9-[l-(3-^h^^-3-^^y^°ntVk)t°^yv ? ^-3-^/^^/k 
]-8-^T^-yT : T^->' (2-Butoxy-7,8-dihydro-9-[l-(3-methoxy-3-oxopropyl)piperidi 
n-3-ylmethyl]-8-oxoadenine) (D^^ 
WbllS] 




^*F!l29X@(0^#^tLfc8-^n^-2-7>^rv'-9-(l-tert-^>dr^^;/V^^/Vt o 
s<V i?l/-Z-<4 /V^^/V)T'T ? ^=-^ (8-bromo-2-butoxy-9-(l-tert-butoxycarbonylpiper 
idin-3-ylmethyl)adenine)0.91mg (0.22mmol) \Z.A N i^-v^^rl^ 5ml^P^.30^ 
ft#bTC 0 DMF 5mU THF 10im\ T W 7V^x-*f- ;V 0.036ml (0.34mm 

ol\ yy^/VT*l/ 0.034ml (0.25mmol)SrJlR^Px., 8H#Rg«#Ut 0 MM^^Ik 

i% 

'H NMR (DMSO-d ) 6 9.89 (1H, s), 6.43 (2H, brs), 4.14 (2H, t, J = 6.6 Hz), 3.57 (3 

6 

H, s), 3.57 (2H, m),3.34 (2H, m), 2.56 (2H, m), 2.41 (2H, m), 1.96 (2H, m), 1.81 (2 
H, m), 1.62 (3H, m), 1.51 (1H, m), 1.37 (3H, m), 0.95 (1H, m), 0.91 (3H, t, J = 7.3 
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Hz). 



[0224] 



MM32 



2-^>^^-7,8-^tKn-9-[2-(l-^h^^#^/^^-/Vt°^y> ? ^-4-^/V)3i^/V]- 
~y (2-Butoxy-7,8-dihydro-9-[2-(l-methoxycarbonylmethylpiperidin 
-4-yl)ethyl]-8-oxoadenine) (Di^jfc 
Mbll9] 



l-tert-7>^^^/V^^/V-4-tKn^i/3z^7Vt°^y> ? ^(l-tert-butoxycarbonyl- 
4-hydroxyethylpiperidine)^JlV\ Hife^25X@:(i\ HJfe0t|25X©(iiX MM@\25 
X@(iii\ ^Jfe^!l25(iv)(Z)JI|B^^|#(D^-fe-e&fe@fri!LT^®^^56mg 

! H NMR (DMSO-d ) 8 9.87 (1H, s), 6.41 (2H, brs), 4.13 (2H, t, J = 6.6 Hz), 3.69 (2 

6 

H, t, J = 6.9 Hz), 3.59 (3H, s), 3.16 (2H, s), 2.76 (2H, m), 2.05 (2H, m), 1.69 (2H, 
m), 1.63 (2H, m), 1.55 (2H, m), 1.37 (2H, m), 1.13 (3H, m), 0.91 (3H, t, J = 7.4 Hz) 



2-^>^^-7,8-^tKn-942-[l-(3-^hdr->-3-^-dry^ntVV)t°^yv ? ^-4--l'/V]^ 
< f-/]y}-8-^T^-yT c f=->' (2-Butoxy-7,8-dihydro-9-{2-[l-(3-methoxy-3-oxopropyl) 
piperidin-4-yl]ethyl}-8-oxoadenine) (Di^-tft 
Mbl20] 




o 



[0225] 
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l-tert-T/b^i/yfr/l^— /^-tKn^rV^^/Vt^IJi^^Cl-tert-butoxycarbonyl- 
4-hydroxyethylpiperidine)£rfflV\ ^|JtS#!|25X|i(i\ HJfc0!|25Xi|§(iiX ^»!|25 
X@(iii\ ^*^!|25(iv)(DjlR^|WI#(D^m-trafe@f*i!bT^M^^100mg 

*H NMR (DMSO-d ) 6 9.87 (1H, s), 6.41 (2H, brs), 4.13 (2H, t, J = 6.6 Hz), 3.68 (2 

6 

H, t, J = 6.9 Hz), 3.57 (3H, s), 3.32 (2H, m), 2.76 (2H, m), 2.47 (2H, m), 1.81 (2H, 
m), 1.68 (2H, m), 1.62 (2H, m), 1.54 (2H, m), 1.40 (2H, m), 1.10 (3H, m), 0.91 (3H, 
t, J = 7.3 Hz). 



2-^>^^-7,8-^tKt3-9-[2-(l-^hd f -^^^^/^^/kt^y> ? ^-2--r/k)^^/k 
l-^-^T^rVT'T^y (2-Butoxy-7,8-dihydro-9-[2-(l-methoxycarbonylmethylpiperid 
in-2-yl)ethyl]-8-oxoadenine) CD-o^ 



l-tert-^>^r^/^^/V-2-tKndr^^^-/Vt 0 ^<yv ? ^(l-tert-butoxy 
carbonyl-2-hydroxyethylpiperidine) 3rfflV\ Hife^!)25X|g(i) x H»!j25X@(ii) N 

^te#!i25xii(iii\ mmM25(iv)<DMimm<Djfm^&&mfct^xmM4k&m 

*H NMR (DMSO-d ) 8 9.87 (1H, brs), 6.41 (2H, brs), 4.13 (2H, t, J = 6.6 Hz), 3.70 

6 

(2H, m), 3.53 (3H, s), 3.45 (2H, m), 2.73 (2H, m), 1.83 (2H, m), 1.75-1.59 (5H, m) 
, 1.55-1.20 (6H, m), 0.91 (3H, t, J = 7.4 Hz). 

[0227] 

2-^>^iy-7,8-^tKn-9-{[l-(3-^h^^-3-^^y^ntVV)t°^yv ? ^-4--T/V]^^ 
M-S-^r^-yTT^^ (2-Butoxy-7,8-dihydro-9-{[l-(3-methoxy-3-oxopropyl)piper 
idin-4-yl]methyl}-8-oxoadenine) 



[0226] 



■MM34 



Mfcl21] 
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Mbl22] 




^y^>^-4-^/V^^7V)T'X^>^(8-bromo-2-butoxy-9-(l-tert-butoxycarbonylpiper 
idin-4-ylmethyl)adenine)0.18g (0.38mmol)£rfflV\ MMffl25TM(m), MMM25(iv) 
<DMlz.mm<Djf&i~e & @#^LTfJIM^1^0. 1 lg£r#fc 0 M7 1% 
*H NMR (DMSO-d ) 6 9.97 (1H, brs), 6.44 (2H, brs), 4.13 (2H, t, J = 6.6 Hz), 3.57 

6 

(3H, s), 3.52 (2H, d, J = 7.2 Hz), 2.77 (2H, m), 2.45 (2H, m), 1.83 (2H, m), 1.75 (1 
H, m), 1.65 (2H, m), 1.48 (2H, m), 1.41 (2H, m), 1.19 (2H, m), 0.91 (3H, t, J = 7.3 
Hz). 

[0228] 

2-^>^^-7,8-^tKn-942-[4-(2-^hdr^-2-^-dry^^/k)^e/V^y^-2-^/P']^ 
^/H-8-^-^ryT'T ? — > (2-Butoxy-7,8-dihydro-9-{2-[4-(2-methoxy-2-oxoethyl)m 
orpholin-2-yl]ethyl}-8-oxoadenine) CO^j^ 
Mbl23] 




[0229] X@(i) 

S-y^^-2-yy^y-9-{2-^7V^)ly-2-^;V^^-;V)TT^> (8-Bromo-2-butoxy 

-9-(2-morpholin-2-ylethyl)adenine) 

WL124] 
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NH 



4-tert-^>^^^/V^^/V-2-tKn^iXrc^/V^e7V7^y^(4-tert-butoxycarbonyl- 
2-hydroxyethylmorpholine) ^fflV\ Hife#!j25X@(i\ HJfef?!j25X@(ii)(D)III^|Wlil 

! H NMR (DMSO-d ) 8 7.34 (2H, brs), 4.20 (2H, t, J = 6.6 Hz), 4.11 (2H, t, J= 7.1 

6 

Hz), 3.68 (2H, m), 3.36 (2H, m), 2.70 (1H, m), 2.65 (2H, m), 2.33 (1H, m), 1.78 (2 
H, m), 1.67 (2H, m), 1.43 (2H, m), 0.92 (3H, t, J = 7.3 Hz). 



8-^n^-2-^>^^-942-[4-(2-^h^i/-2-^y^^-/V)^/V*!;>--2--f/V]^^-/V 
YT'f^y (8-Bromo-2-butoxy-9-{2-[4-(2-methoxy-2-oxoethyl)morpholin-2-yl]eth 
yl}oxoadenine) 



X@(i)^#/c8-^n^-2-^>^v--9-(2-^e/V^!J^-2-^r7V^^/V-)T^^^ (8-Br 
omo-2-butoxy-9-(2-morpholin-2-ylethyl)adenine)62mg (0.16mmol)id^ DMF 5im\ 
^n^eg^^^/k 0.024ml (0.25mmol), |^#yr>-M8mg (0.13mmol)^JlR^nx., 2 

g£r#fc 0 ^82% 



[0230] X@(ii) 



Mkl25] 




/ 
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*H NMR (DMSO-d ) 5 7.37 (2H, brs), 4.20 (2H, t, J = 6.6 Hz), 4.10 (2H, t, J= 7.1 

6 

Hz), 3.74 (2H, m), 3.59 (3H, s), 3.41 (1H, m), 3.21 (2H, s), 2.67 (2H, m), 2.31 (1H, 
m), 2.04 (1H, m), 1.82 (2H, m), 1.67 (2H, m), 1.41 (2H, m), 0.92 (3H, t, J = 7.4 Hz 
). 

[0231] I@(iii) 

2-^>^^-7,8-^tKn-942-[4-(2-^hdr^-2-^-dry^^/k)^e/V^y^-2-^/P']^ 
f/VKS-^yTT-^ (2-Butoxy-7,8-dihydro-9-{2-[4-(2-methoxy-2-oxoethyl)m 
orpholin-2-yl]ethyl}-8-oxoadenine) 
Mbl26] 




X@(ii)X?#7t8-^i3^-2-^>^iX-942-[4-(2-^h^^-2-^=ary^^7V)^e/v^y 
^y-2-^;V\^=f-MTf^- 1/ (8-Bromo-2-butoxy-9-{2-[4-(2-methoxy-2-oxoethyl)m 
orpholin-2-yl]ethyl}oxoadenine) 62mg (0.16mmol)?rffiV \ WfcW2&&)}lW$k<F>j5 

m-x* &&mfok\^xmmfc&mo.5im g $:mc 0 M96% 

*H NMR (DMSO-d ) 8 9.85 (1H, brs), 6.40 (2H, brs), 4.14 (2H, t, J = 6.6 Hz), 3.74 

6 

(3H, m), 3.60 (3H, s), 3.41 (2H, m), 3.21 (2H, s), 2.62 (2H, m), 2.27 (1H, m), 2.02 
(1H, m), 1.71 (2H, m), 1.64 (2H, m), 1.38 (2H, m), 0.92 (3H, t, J = 7.4 Hz). 

[0232] 

2-y>^^-7,8-^tKn-945-(4-tKn^^/v^^/vt^yv?^-i--r/v)-^^^/H- 

%-Hr3rVT 3 f~ 1/ (2-Butoxy-7,8-dihydro-9-[5-(4-hydroxylcarbonylpiperidin-l-yl) 

pentyl]-8-oxoadenine) <Dij$c, 

Mkl27] 
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MMM 1 -e#^tL7t{^^l55mg (0.13mmol)^lN ^m^hV^ J*7k¥&M4: ml)£r 

Mx.i.mmDmmffi.istc 0 mm&-?*%o&, mm^m^tc 0 mm^yK^uux.^ 

! H NMR (DMSO-d ) 6 10.04 (1H, bs), 6.51 (1H, bs), 4.14 (2H, t, J= 6.6 Hz), 3.66 ( 

6 

2H, t, J= 6.8 Hz), 3.10-2.96 (2H, m), 2.68-2.54 (2H, m), 2.51-2.48 (2H, m), 2.40- 
2.28 (2H, m), 1.91-1.81 (2H, m), 1.70-1.59 (6H, m), 1.59-1.50 (2H, m), 1.55-1.35 
(2H, m), 1.27-1.18 (2H, m), 0.91 (3H, t, J= 7.4 Hz). 

[0233] mMms8 

2-^>^^-7,8-^tKn-9-[5-(4-tKn^^/V/K^/V^^/Vt°^y> ? ^-l-/r/V)^^ 
^/U]-8-^T^yTy^^-> (2-Butoxy-7,8-dihydro-9-[5-(4-hydroxylcarbonylmethylpi 
peridin- 1 -yl)pentyl]-8-oxoadenine) (O ^ $c 
Wbl28] 




M1MM27:nhtltcfc-&m00mg (0.22mmol)£fflV\ MMM37tmm<7)ifm^ 
l H NMR (DMSO-d ) 8 12.10 (1H, bs), 10.23 (1H, bs), 6.54 (2H, bs), 4.13 (2H, t, J= 

6 

6.6 Hz), 3.64 (2H, t, J= 6.9 Hz), 2.78-2.72 (2H, m), 2.16 (2H, t, J= 7.3 Hz), 2.05 ( 
2H, d, J= 6.4 Hz), 1.81-1.73 (2H, m), 1.68-1.54 (7H, m), 1.45-1.33 (4H, m), 1.25- 
1.13 (4H, m), 0.91 (3H, t, J= 7.4 Hz). 
[0234] M1MM39 
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"f-;V\-^--ir^rVT^f^y (2-Butoxy-7,8-dihydro-9-[5-(3-hydroxylcarbonylmethylpi 

peridin-l-yl)pentyl]-8-oxoadenine) CD^-f^ 

Mbl29] 




mnM3X*mbtltcfc&y050mg (0.12mmol)£fflV\ $mM37 bft&HDjf&Vm 
*H NMR (DMSO-d ) 8 10.08 (1H, bs), 6.52 (2H, bs), 4.13 (2H, t, J= 6.6 Hz), 3.65 ( 

6 

2H, t, J= 6.8 Hz), 3.00-2.90 (2H, m), 2.23-2.07 (4H, m), 2.07-1.91 (2H, m), 1.72- 
1.59 (7H, m), 1.59-1.45 (3H, m), 1.45-1.33 (2H, m), 1.28-1.18 (2H, m), 1.05-0.94 
(1H, m), 0.91 (3H, t, J= 7.4 Hz). 
[0235] H»!|40 

2-^>^^-7,8-^tK^-9-{2-(4-tKti^^/V^^/Vt^y> ? ^-l--r/V)^^/H-8- 
^^rVT'T^y (2-Butoxy-7,8-dihydro-9-[2-(4-hydroxylcarbonylpiperidin-l-yl)eth 
yl]-8-oxoadenine) CD-n-J^c 
Mbl30] 




o >-OH 



HJg^tl4-e#^tvfc^^22mg (0.056mmol)(D^^y— MlOmlM^^^K^by^- 

^A50m g ^K^(iomi)^px., muxummmwvtco in rnkx^wtk, 

^18mgSr#fCo 1R^85% 
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*H NMR (DMSO-d ) 6 6.81 (2H, brs), 4.13 (2H, t, J= 6.6 Hz), 3.75 (2H, t, J= 6.6 

6 

Hz), 2.86-2.82 (2H, m), 2.54 (2H, t, J= 6.6 Hz), 1.97-1.91 (3H, m), 1.70-1.61 (4H, 
m), 1.44-1.35 (4H, m), 0.91 (3H, t, J= 7.4 Hz). 
[0236] MMM41 

2-^>^iy-7,8-i^tKti-9-[2-(3-tKn^^/V^^/Vt:°^yv ? ^-l-^/V)^^/V]-8- 
^r^rVT'T^y (2-Butoxy-7,8-dihydro-9-[2-(3-hydroxycarbonylpiperidin-l-yl)eth 
yl]-8-oxoadenine) CDcj*$C 
Mbl31] 




^Jfe^l5-e#fett^b^78mg (0.20mmol)£ffll\ %Wmi hnm^^^WL 
^33% 

*H NMR (DMSO-d ) 5 9.30(1H, brs), 6.60 (2H, brs), 4.15 (2H, t, J= 6.7 Hz)), 4.09 

6 

(2H, m), 3.84 (1H, m), 3.70 (1H, m), 3.45 (2H, m), 3.01 (1H, m), 2.91 (1H, m), 2.6 
7 (1H, m), 2.10-1.36 (8H, m), 0.92 (3H, t, J= 7.4 Hz). 

[0237] 

2-^>^^-7,8-^tKn-9-{2-(2-tKndr^/v^-/Vt^y^^-l-^)3z^/H-8- 
ir^rVT'T^y (2-Butoxy-7,8-dihydro-9-{2-(2-hydroxylcarbonylpiperidin-l-yl)eth 
yl}-8-oxoadenine) (D^ffi, 
Mkl32] 




;»!l6-e#^rt^^30m g (o.o8mmoi)£ffli\ mM$\37 bmffiUDjjfex* & 
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*H NMR (DMSO-d ) 8 14.03 (1H, bs), 10.16 (1H, bs), 6.60 (1H, bs), 4.15 (2H, t, J= 

6 

7.4 Hz), 4.12-4.03 (3H, m), 3.81-3.70 (1H, m), 3.68-3.60 (1H, m), 3.49-3.36 (1H, 
m), 3.18-3.05 (1H, m), 2.18-2.05 (1H, m), 1.88-1.45 (7H, m), 1.44-1.34 (2H, m), 
0.91 (3H, t, J= 7.4 Hz). 

[0238] 

2-^>^^-7,8-^tKn-9-[244-(2-^/V^^i/^^/V)t°^yv ; ^-l--f/H^^/V]-8 
-^r^-yTT^^ (2-Butoxy-7,8-dihydro-9-[2-{4-(2-carboxyethyl)piperazin-l-yl}et 
hyl]-8-oxoadenine) (Di^tfst 
Wbl33] 




mmm7"xm^titc^mom g (o.oimmoi)£ffli\ mMM37tmm<Djj&;x*& 

*H NMR (DMSO-d ) 5 10.21 (1H, s), 6.59 (1H, s), 4.13 (1H, t, J= 6.6 Hz), 3.78 (1 

6 

H, t, J= 6.4 Hz), 2.75-2.61 (6H, m), 2.61-2.51 (2H, m), 2.51-2.49 (6H, m), 1.67-1. 
59 (2H, m), 1.43-1.33 (2H, m), 0.91 (3H, t, J= 7.4 Hz). 
[0239] M1M$H4 

2-^>^^-7,8-^tKn-9-[3-(4-tKn^^/V7^^/Vt°^y^^-l-/r/V)^°ntVv]- 
(2-Butoxy-7,8-dihydro-9-[3-(4-hydroxycarbonylpiperidin-l-yl)p 
ropyl]-8-oxoadenine) (D&tft 
Wbl34] 
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N 



o 



OH 



^W!)8-e#^^b^60mg (0.15mmol)£ffll\ M1MM37bmm(VjjW:X& 
*H NMR (DMSO-d ) 8 6.75 (2H, brs), 4.14 (2H, t, J= 6.6 Hz), 3.67 (2H, t, J= 6.9 

6 

Hz), 2.76-2.71 (2H, m), 2.24 (2H, t, J= 7.0 Hz), 1.98-1.34 (13H, m), 0.91 (3H, t, J 
= 7.4 Hz). 



2-^>^^-7,8-^tKn-9-[3-(3-tKndf-^/V/K^/Vt 0 ^y^^-l--r/V)7°ntVV]- 
(2-Butoxy-7,8-dihydro-9-[3-(3-hydroxycarbonylpiperidin-l-yl)p 
ropyl]-8-oxoadenine) <Dii$L 



^W!l9-C#e>tL^li^60mg (0.15mmol)£ffll \ mMM37 bmm<Vjj&kX*& 
! H NMR (DMSO-d ) 5 6.87 (2H, brs), 4.13 (2H, t, J= 6.6 Hz), 3.68 (2H, t, J= 6.9 

6 

Hz), 2.89 (1H, m), 2.66 (1H, m), 2.24 (2H, t, J= 7.0 Hz), 2.07 (1H, m), 1.81-1.14 (1 
2H, m), 0.91 (3H, t, J= 7.4 Hz). 



2-^>^^-7,8-^tKn-9-[3-(2-tKn^^^/V7K^/Vt°^yv ; >'-l--r/V)7 0 nt7V]- 
^-^T^rVT'T^y (2-Butoxy-7,8-dihydro-9-[3-(2-hydroxycarbonylpiperidin-l-yl)p 
ropyl]-8-oxoadenine) (D-pM^c 



[0240] ^l»!|45 



Mkl35] 




[0241] 



Mkl36] 



WO 2007/034881 



128 



PCT/JP2006/318756 




[0242] X©(0 



2-:/b^-9-[3-(2-^h^v-^ 

^T^y (2-Butoxy-9-[3-(2-ethoxylcarbonylpiperidin-l-yl)propyl]-8-methoxyadenin 
e) 



Hit^|4X©(i)-e#^^fc^^^ll50mg (0.42mmol)£ffiV\ ^»!|lX@(ii)t^| 
#(D^"&-e & ^ @#:£LTgiJM^^60mg£#fc o i»33% 

X H NMR (CDC1 ) 8 5.15 (2H, brs), 4.26 (2H, t, J= 6.7 Hz), 4.19-4.10 (2H, m), 4.10 

3 

(3H, s), 4.09-3.91 (2H, m), 3.14-2.95 (2H, m), 2.58 (1H, m), 2.35 (1H, m), 2.18 (1 
H, m), 1.94-1.45 (12H, m), 1.22 (3H, t, J= 7.1 Hz), 0.96 (3H, t, J= 7.4 Hz). 



2-^>^iy-7,8-^tKn-9-[3-(2-tKti^^/V^^/Vt:°^yv ? ^-l--i'/V)7Vl:VV]- 
%-^r^rVT'f=- > (2-Butoxy-7,8-dihydro-9-[3-(2-hydroxycarbonylpiperidin-l-yl)p 
ropyl]-8-oxoadenine) 



TM(i)-enhtvtLfc&m60 mg (0.14mmol)^V\ Hifef?!j 1 X@(iii\ H«!|37<D 




[0243] X@(ii) 



Mbl38] 
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*H NMR (DMSO-d ) 8 10.47 (1H, brs), 6.70 (2H, brs), 4.14 (2H, t, J= 6.6 Hz), 3.6 

6 

6 (2H, m), 3.10 (2H, m), 2.90 (1H, m), 2.64 (1H, m), 2.48 (1H, m), 1.98-1.34 (12H, 
m), 0.92 (3H, t, J= 7.4 Hz). 
[0244] H»!l47 

2-^>^iy-7,8-^tKti-943-[4-(2-tKti^v / -2-^-^y3i^/V)t^y> ? ^-l-^/V] 
7 0 ntVH-8-^-^yT^^^ (2-Butoxy-7,8-dihydro-9-{3-[4-(2-hydroxy-2-oxoeth 
yl)piperidin-l-yl]propyl}-8-oxoadenine) 0Dl=j-$c 
Mbl39] 




X H NMR (DMSO-d ) 8 10.41 (1H, brs), 6.56 (2H, brs), 4.14 (2H, t, J= 6.6 Hz), 3.6 

6 

8 (2H, t, J= 6.9 Hz), 2.75 (2H, m), 2.26 (2H, t, J= 6.8 Hz), 2.02 (2H, d, J= 6.3 Hz), 
1.78-1.58 (9H, m), 1.42-1.35 (2H, m), 1.15-0.97 (2H, m), 0.91 (3H, t, J= 7.4 Hz). 
[0245] H»!|48 

2-y>^^-7,8-^tKn-9-{3-[3-(2-tKt3dr^-2-^-^y^^/^t°^y> ? ^-l-^/k] 
y°ntVH-8-^-^yr^— y (2-Butoxy-7,8-dihydro-9-{3-[3-(2-hydroxy-2-oxoeth 
yl)piperidin-l-yl]propyl}-8-oxoadenine) <Dii$c 

Mbi40] 




&mfctVXmM1k^Zlmg&fflto M64% 
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*H NMR (DMSO-d ) 8 6.60 (2H, brs), 4.14 (2H, t, J= 6.6 Hz), 3.68-3.64 (2H, m), 

6 

2.69 (2H, m), 2.21 (2H, m), 2.08-2.03 (2H, m), 1.82-1.35 (13H, m), 0.91 (3H, t, J= 
7.4 Hz). 
[0246] H»!l49 

2-^>^iy-7,8-^tKti-9-{3-[4-(3-tKti^^-3-^^y^citVV)t^7v ? ^-l-^/V] 
-7n\?/V}-8-3r^-yT'T—S (2-Butoxy-7,8-dihydro-9-{3-[4-(3-hydroxy-3-oxopro 
pyOpyperazin- 1 -yl]propyl}-8-oxoadenine) CO 

NH 2 H 

Jk JL ^° 



OH 

mMMl3X^btlfc4k&yo±Omg (0.092mmol)£rfflV\ m%ffl37 bfpMgttt&T* 

&&mfctuxmmfc&m3mg&mz 0 i«85% 

*H NMR (DMSO-d ) 5 10.17 (1H, brs), 6.57 (2H, brs), 4.14 (2H, t, J= 6.6 Hz), 3.6 

6 

9 (2H, t, J= 6.9 Hz), 2.55-2.23 (14H, m), 1.80-1.75 (2H, m), 1.68-1.60 (2H, m), 1. 
42-1.36 (2H, m), 0.92 (3H, t, J= 7.4 Hz). 

[0247] 

2-^>^^-7,8-^tKP-9-{2-[2-(4-tKndr^/k^-/kt°^y>?^-l-^) ^Hf 
iy]^^j]y}-8-^r^-yT'T^->' (2-Butoxy-7,8-dihydro-9-{2-[2-(4-hydroxylcarbonyl 
piperidin- 1 -yOethoxy] ethyl}-8-oxoadenine) CDcj* 
WL142] 

NH 2 H 



OH 
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IR^80% 

*H NMR (DMSO-d ) 8 12.56 (1H, brs), 9.07 (1H, brs), 6.50 (2H, brs), 4.14 (2H, t, 

6 

J= 6.6 Hz), 3.90 (2H, t, J= 5.4 Hz), 3.77 (2H, t, J= 5.4 Hz), 3.48-1.63 (15H, m), 1. 
41-1.37 (2H, m), 0.92 (3H, t, J= 7.4 Hz). 

[0248] 

2-^>^^-7,8-^tKn-946-(4-tKn^i/^/V^^/Vt^y^^-l-^/V)^^^/H- 
^-^T^rVT'T^y (2-Butoxy-7,8-dihydro-9-[6-(4-hydroxycarbonylpiperidin-l-yl)h 
exyl]-8-oxoadenine) (Dl^Sc 
Wbl43] 




H»!H5-e#^^b^50mg (0.11mmol)£ffll\ Wfcfrm bn^k^mX & 
&@^LTfJI«^1^33mg£#fc 0 M68% 

*H NMR (DMSO-d ) 5 10.86 (1H, brs), 6.70 (2H, brs), 4.14 (2H, t, J= 6.4 Hz), 3.6 

6 

4 (2H, t, J= 6.6Hz), 2.72 (2H, d, J= 10.5 Hz), 2.16 (2H, t, J= 7.0Hz), 2.02-1.91 (1H 
, m), 1.81 (2H, t, J= 10.5Hz), 1.72-1.62 (6H, m), 1.49-1.25 (10H, m), 0.92 (3H, t, J 
= 7.3 Hz) 

[0249] 

2-^>^^-7,8-^tKn-9-{7-(4-tKti^^/v^^/vt°^y> ? ^-l-^/v)^^^/H- 
T*f~ > (2-Butoxy-7 ,8-dihydro-9-[7-(4-hydroxycarbonylpiperidin- 1 -yl)h 
eptyl]-8-oxoadenine) COH^tfc 
MC144] 
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mmmi6Xmhtlfc^m8mg (0.082mmol)^JlV\ mm^m tm^^mX 
*H NMR (DMSO-d ) 8 11.24 (1H, brs), 6.83 (2H, brs), 4.13 (2H, t, J= 6.6 Hz), 3.6 

6 

5 (2H, t, J= 6.6Hz), 2.69 (2H, d, J= 10.5 Hz), 2.15 (2H, t, J= 7.2Hz), 1.85-1.79 (3H 
, m), 1.68-1.61 (6H, m), 1.49-1.21 (12H, m), 0.92 (3H, t, J= 7.4 Hz). 

[0250] 

2-^>^^-7,8-^tKP-9-{8-(4-tK^^^/V^"/Vt°^y> ? ^-l-^)^-^^/H- 
8-^-^yTv 2 ^ > (2-Butoxy-7,8-dihydro-9-[8-(4-hydroxycarbonylpiperidin-l-yl)o 
ctyl]-8-oxoadenine) <£>-n*,$C 
Mkl45] 




miMMl7Xnhtltl^m0mg (0.11mmol)£rfflV\ 2mM37bm&<D&&V& 
*H NMR (DMSO-d ) 8 11.52 (1H, brs), 6.81 (2H, brs), 4.13 (2H, t, J= 6.6 Hz), 3.6 

6 

6 (2H, t, J= 6.4 Hz), 2.69 (2H, d, J= 11.0 Hz), 2.15 (2H, t, J= 7.0 Hz), 1.86-1.74 (3 
H, m), 1.67-1.62 (6H, m), 1.50-1.21 (14H, m), 0.92 (3H, t, J= 7.4 Hz). 
[0251] M1MM54 
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^^rVT^f^y (2-Butoxy-7 , 8-dihydro-9-[4-(4-hydroxycarbonylpiperidin- 1 -yl)but 

yl]-8-oxoadenine) <D^^ 

Mbl46] 



*H NMR (DMSO-d ) 8 10.79 (1H, brs), 6.73 (2H, brs), 4.14 (2H, t, J= 6.6 Hz), 3.6 

6 

5 (2H, t, J= 6.8Hz), 2.70 (2H, d, J= 10.5 Hz), 2.22 (2H, t, J= 7.2Hz), 1.96-1.89 (3H 
, m), 1.69-1.62 (6H, m), 1.42-1.36 (6H, m), 0.92 (3H, t, J= 7.4 Hz). 



2-^>^^-7,8-^tKn-9-{4-(3-tKn^^/V^^/Vt°^y> ? ^-l--r/V)^^/V}-8- 
^T^-yT'f^y (2-Butoxy-7,8-dihydro-9-[4-(3-hydroxycarbonylpiperidin-l-yl)but 
yl]-8-oxoadenine) COH^tfc 



'H NMR (DMSO-d ) 5 10.34 (1H, brs), 6.60 (2H, brs), 4.14 (2H, t, J= 6.6 Hz), 3.6 

6 

6 (2H, t, J= 6.8Hz), 2.82-2.79 (1H, m), 2.61-2.58 (1H, m), 2.32-2.29 (3H, m), 2.07 




[0252] 



Mbl47] 
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-2.04 (1H, m), 1.93-1.89 (1H, m), 1.75-1.72 (1H, m), 1.67-1.58 (5H, m), 1.43-1.34 
(6H, m), 0.91 (3H, t, J= 7.4 Hz). 

[0253] 

2-^>drv/-7,8-v ? tKn-9-{4-(2-tKn^^/v^— /Wf^ys^-W/wX^vM-S- 
ir^JT'T^y (2-Butoxy-7,8-dihydro-9-[4-(2-hydroxycarbonylpiperidin-l-yl)but 
yl]-8-oxoadenine) CD-n*$c 
Mkl48] 




HJg^l20-e#fett7t>fb-^^34mg (0.081mmol)£rffll\ UWmihW^fOisW^ 
*H NMR (DMSO-d ) 8 10.16 (1H, brs), 6.52 (2H, brs), 4.14 (2H, t, J= 6.6 Hz), 3.6 

6 

7 (2H, t, J= 6.8Hz), 3.21-3.18 (1H, m), 3.12-3.09 (1H, m), 3.01-2.94 (1H, m), 2.76 
-2.69 (1H, m), 2.59-2.52 (1H, m), 1.91-1.85 (1H, m), 1.67-1.54 (10H, m), 1.42-1.3 
5 (3H, m), 0.91 (3H, t, J= 7.4 Hz). 
[0254] MMM57 

2-^^S/-7,8-$?fcKn^4-[(4-fcKn^^ 

f'/VhS-^^yTf-^ (2-Butoxy-7,8-dihydro-9-[4-(4-hydroxycarbonylmethylpip 

erazin-l-yl)butyl]-8-oxoadenine) <Diif$t 

Mbl49] 
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^W!l21-C#e>^C^^101mg (0.23mmol)£ffil\ km&0>&&~Z 
*H NMR (DMSO-d ) 8 10.07 (1H, brs), 6.59 (2H, brs), 4.14 (2H, t, J= 6.6 Hz), 3.6 

6 

6 (2H, t, J= 6.8Hz), 3.13 (2H, s), 2.65-2.39 (8H, m), 2.28 (2H, t, J= 7.2Hz), 1.67-1 
.61 (4H, m), 1.42-1.36 (4H, m), 0.92 (3H, t, J= 7.4 Hz). 



2-^>dr^-7,8-v ; tKn-9-{4-[4-(2-tKP :3 ri/^/V^— ?V^;V)y£^7*Jl/-\-^;V\ 
7'f-;W}-8-^y7f^y (2-Butoxy-7,8-dihydro-9-{4-[4-(2-hydroxycarbonylethy 
l)piperazin-l-yl]butyl}-8-oxoadenine) (Dij-jfc 



^^!|22-e#^tbf'^^50mg (0.11mmol)£Jll\ ||»!|37^#<D^rCe 
^@#:iL-CtlM^^24mg^#^o W50% 

*H NMR (DMSO-d ) 5 10.97 (1H, brs), 6.89 (2H, brs), 4.14 (2H, t, J= 6.6 Hz), 3.6 

6 

5 (2H, t, J= 6.7Hz), 2.47-2.13 (12H, m), 1.65-1.60 (4H, m), 1.41-1.34 (4H, m), 0.9 
2 (3H, t, J= 7.3 Hz). 



2-y^i/-l ^,8-^tKn-9-[4-(4-tKn^^/V7K^/Vp<^7Vt 0 ^y^^-l--l'/V)^ 
"f-/V\-S-^r^-yT'T^-l^ (2-Buthoxy-7,8-dihydro-9-[4-(4-hydroxycarbonylmethylp 
iperidin- 1 -yl)butyl]-8-oxoadenine) <Dii$t 



[0255] 



MM58 



Mkl50] 




[0256] MMM59 



Mbl51] 
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&mf$t^xmMfc&m8mg&m'o M79% 

*H NMR (DMSO-d ) 5 11.39 (1H, brs), 6.85 (2H, brs), 4.14 (2H, t, J= 6.6 Hz), 3.6 

6 

5 (2H, t, J= 6.7Hz), 2.72 (2H, m), 2.21 (2H, m), 1.87 (2H, d, J= 6.4Hz), 1.75 (2H, 
m), 1.65-1.57 (7H, m), 1.40-1.36 (4H, m), 1.05 (2H, m), 0.92 (3H, t, J= 7.4 Hz). 
[0257] M1feM60 

2-^>^v^-7,8-v ? tKn-9-[4-(3-tKn : ¥^/^— /k^/M^ys^-W/W):/^ 
jV\-^ > -^^rVT 1 f^y (2-Butoxy-7 , 8-dihydro-9-[4-(3-hydroxycarbonylmethylpiper 
idin- 1 -yDbutyl] -8-oxoadenine) <D -n~$C 
Wbl52] 




H»!|24-e#^f'^^50mg (0.12mmol)£ffll \ ||»!|37^#<D^feT?6 

^mi^tL-xmm^m^mg^ntio M9i% 

*H NMR (DMSO-d ) 8 10.91 (1H, brs), 6.73 (2H, s), 4.14 (2H, t, J= 6.6 Hz), 3.65 ( 

6 

2H, t, J= 6.7Hz), 2.70 (2H, m), 2.21 (2H, m), 1.95 (2H, m), 1.81 (2H, m), 1.67-1.62 
(5H, m), 1.53 (2H, m), 1.41-1.34 (5H, m), 0.92 (3H, t, J= 7.4 Hz). 
[0258] Hife#!|61 

2-^>^^-7,8-v?tKn-9-[3-(l-tKn : ¥v-^/^— ;V^;V\f^)^-^n^y) 
^ P ntVV]-8-^-^ryT'7 2 ^^ (2-Butoxy-7,8-dihydro-9-[3-(l-hydroxycarbonylmeth 
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ylpiperidin-4-yloxy)propyl]-8-oxoadenine) (Dijfdt, 
Mkl53] 

NH 2 H 

mMM27X»ntbtlfz.4k&m0.17g (0.39mmol)3rffll\ ^»!l37^|^)#(D^-efi 
&@#fcLT«J»ffc^0.14g&#;fc o iUme% 

'H NMR (DMSO-d ) 8 10.74 (1H, brs), 6.68 (2H, brs), 4.13 (2H, t, J = 6.6 Hz), 3.7 

6 

3 (2H, t, J = 6.6 Hz), 3.37 (3H, m), 2.99 (2H, s), 2.87 (2H, m), 2.45 (2H, m), 1.87 ( 
2H, m), 1.79 (2H, m), 1.65 (2H, m), 1.51 (2H, m), 1.39 (2H, m), 0.91 (3H, t, J = 7.4 
Hz). 

[0259] 

2-^>^^-7,8-^tKn-943-[l-(2-tKndr^-2-^-^-y3z^/v)t°^y> ? ^-4-/r7^ 
^/Vtt^]y°u\i 0 /V}-8-ttyT'f=- > (2-Butoxy-7,8-dihydro-9-{3-[l-(2-hydrox 
y-2-oxoethyl)piperidin-4-ylmethyloxy]propyl}-8-oxoadenine) CD-n-tft 
Wbl54] 




HW!|28-e#^f'^^0.21g (0.46mmol)£ffll\ mMM37 tm^^mX^ 

&mw-t\^xmMik^moA5g&m-o «76% 

*H NMR (DMSO-d ) 8 10.27 (1H, brs), 6.56 (2H, brs), 4.14 (2H, t, J = 6.6 Hz), 3.7 

6 

3 (2H, t, J = 6.6 Hz), 3.37 (2H, t, J = 5.8 Hz), 3.27 (2H, s), 3.25 (2H, m), 3.16 (2H, 
d, J = 6.2 Hz), 2.64 (2H, m), 1.87 (2H, m), 1.63 (5H, m), 1.37 (4H, m), 0.91 (3H, t, 
J = 7.3 Hz). 

[0260] 

2-^>^^-7,8-^tKn-9-(l-tKn^^^/V^^/^^/Vt°^yv ? ^-3-^/M^-/V)- 
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S-^yTT— ^ (2-Butoxy-7,8-dihydro-9-(l-hydroxycarbonylmethylpiperidin-3- 

ylmethyl)-8-oxoadenine) CDii-tfx, 

Mbl55] 



&fe@#£LT«®fb^25mg&#;fco M87% 

'H NMR (DMSO-d ) 6 10.05 (1H, s), 6.51 (2H, brs), 4.14 (2H, t, J = 6.6 Hz), 3.58 ( 

6 

2H, m), 3.23 (2H, s), 3.01 (2H, m), 2.48 (1H, m), 2.33 (1H, m), 2.21 (1H, m), 1.60 ( 
5H, m), 1.38 (2H, m), 1.03 (1H, m), 0.92 (3H, t, J = 7.3 Hz). 



2-^>^^-7,8-^tKn-94[l-(3-tKn^^-3-^^y7°ritVV)t 0 -<y> ? ^-4--r/V]^ 
f/^S-^yTr^^ (2-Butoxy-7,8-dihydro-9-{[l-(3-hydroxy-3-oxopropyl)pip 
eridin-4-yl]methyl}-8-oxoadenine) (Di^tfc 



^F!l35l:1#e>tL/c2-y>^^-9-{[l-(3-^h^^-3-^yyntVV)t 0 ^yv ; ^-4- 
^/V]y^/H-8-^^yT-x— >-(2-butoxy-9-{[l-(3-methoxy-3-oxopropyl)piperidin- 
4-yl]methyl}-8-oxoadenine) 0.37mg (0.09mmol)3rfflV\ MMffl37bWlWk(Djj&;'T? 6 

*H NMR (DMSO-d ) 8 10.98 (1H, brs), 6.70 (2H, brs), 4.13 (2H, t, J = 6.6 Hz), 3.5 

6 

2 (2H, d, J = 7.1 Hz), 2.81 (2H, m), 2.16 (2H, t, J = 7.4 Hz), 1.86 (2H, m), 1.76 (1 
H, m), 1.65 (2H, m), 1.48 (2H, m), 1.37 (2H, m), 1.17 (2H, m), 0.91 (3H, t, J = 7.3 
Hz). 

[0262] ^mmm^mm^^mmcx^ ktoi^stMl^ 




OH 



[0261] 



■MM64 



Mbl56] 
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2-^>^^-7,8-^tKn-942-[(R)-2-^h^^/V^^/Vt°nyv > ^-l--f/V]^^-/H-8 
-t^y7r-y (2-Butoxy-7,8-dihydro-9-{2-[(R)-2-methoxycarbonylpyrrolidin-l 
-yl]ethyl}-8-oxoadenine) (Di^jfc 
Wbl57] 



1H NMR 6 (CD30D) 4.30 (2H, t), 4.08 - 3.98 (1H, m), 3.94 - 3.84 (1H, m), 3.59 ( 
3H, s), 3.39 - 3.19 (3H, m), 2.81 - 2.71 (1H, m), 2.59 - 2.49 (1H, m), 2.14 - 1.98 ( 
1H, m), 1-93 - 1.70 (5H, m), 1-57 - 1.43 (2H, m), 1.00 (3H, t) 



2-^>^^-7,8-^tKn-942-[(S)-2-^h^^^/V^^/Vt°ny^ ; >'-l--r/V]^^H-8 
-■Jr^VT'T^l/ (2-Butoxy-7,8-dihydro-9-{2-[(S)-2-methoxypyrrolidin-l-yl]ethyl} 
-8-oxoadenine) (D-^-J^g 
Mbl58] 




Chiral 



[0263] H»!|66 




1H NMR 6 (DMSO) 9.81 (1H, s), 6.36 (2H, s), 4.15 (2H, t), 3.85 - 3.65 (2H, m), 3. 
50 (3H, s), 3.30 (1H, t), 3.15 - 3.00 (2H, m), 2.64 (1H, m), 2.52 - 2.43 (1H, m), 2. 
01 - 1.89 (1H, m), 1.79 - 1.60 (5H, m), 1.39 (2H, sextet), 0.92 (3H, t) 
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[0264] mMM67 

2-Zfh^>-7 ^,8-^tKn-943-[(S)-2-t-7>^v-^/^^/Vt 0 ny^^-l--r/V]^ 0 nt 0 
;Vj-8-^yTT-y (2-Butoxy-7,8-dihydro-9-{3-[(S)-2-t-butoxycarbonylpyrroli 
din-l-yl]propyl}-8-oxoadenine) <D-pj-$c 
Wbl59] 




'h NMR 6 4.27 (2H, t), 4.13 (3H, s), 4.09 - 3.91 (2H, m), 3.16 - 2.94 (2H, 

(CD30D) 

m), 2.76 - 2.63 (1H, m), 2.50 - 2.29 (2H, m), 2.11 - 2.01 (1H, m), 2.01 - 1.91 (2H, 
m), 1.86 - 1.68 (5H, m), 1.54 - 1.45 (2H, m), 1.44 (9H, s), 0.98 (3H, t) 
[0265] MMM68 

2-^>^^-7^-^tKn-943-[(S)-2-^h^^^/V^^/Vt°nyv?^-l--r/V]7VtVH 
S-^T^VT'f^-y (2-Butoxy-7,8-dihydro-9-{3-[(S)-2-methoxycarbonylpyrrolidin- 
l-yl]propyl}-8-oxoadenine) <D^j^ 

Mbi60] 




'H NMR 8 4.28 (2H, t), 3.94 - 3.77 (2H, m), 3.66 (3H, s), 3.23 - 3.17 (1H, 

(CD30D) 

m), 3.14 - 3.07 (1H, m), 2.83 - 2.74 (1H, m), 2.51 - 2.33 (2H, m), 2.16 - 2.04 (1H, 
m), 2.00 - 1.78 (5H, m), 1.74 (2H, quintet), 1.48 (2H, sextet), 0.98 (3H, t) 

[0266] 
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2-:/>^-7^-^tKn-943-[(S)-2-#/V^^ 

yyf^y (2-Butoxy-7,8-dihydro-9-{3-[(S)-2-carboxypyrrolidin-l-yl]propyl}-8-o 
xoadenine) (Di^tffc 

Mbi6i] 




1H NMR 8 (DMSO + DC1) 4.45 (2H, t), 4.36 (1H, t), 3.91 - 3.77 (2H, m), 3.74 - 3. 
60 (1H, m), 3.44 - 3.30 (1H, m), 3.26 - 3.08 (2H, m), 2.50 - 2.36 (1H, m), 2.22 - 1 
.81 (5H, m), 1.73 (2H, quintet), 1.43 (2H, sextet), 0.94 (3H, t) 
[0267] mMM70 

2-:/I^*>-7,8-^fcKn^4-[(S)-2-.*H^^ 

-t^yTf^y (2-Butoxy-7,8-dihydro-9-{4-[(S)-2-methoxycarbonylpyrrolidin-l- 

yl]butyl}-8-oxoadenine) <D-pj-$c 

Wbl62] 




l H NMR 8 5.11 (2H, s), 4.27 (2H, t), 4.10 (3H, s), 3.93 (2H, t), 3.69 (3H, s), 

(CDCL3) 

3.17 - 3.08 (2H, m), 2.73 - 2.64 (1H, m), 2.43 - 2.34 (1H, m), 2.28 (1H, q), 2.13 - 
2.04 (1H, m), 1.95 - 1.86 (2H, m), 1.83 - 1.71 (5H, m), 1.54 - 1.45 (4H, m), 0.96 ( 
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3H, t) 

[0268] 

-3T^yT"f=- is (2-Butoxy-7,8-dihydro-9-{4-[(S)-2-methoxycarbonyl 

pyrrolidin-l-yl]butyl}-8-oxoadenine fumalate) COi^^L 

Wbl63] 




*H NMR 8 9.87 (1H, s), 6.62 (2H, s), 6.40 (2H, s), 4.14 (2H, t), 3.66 (2H, t), 

(DMSO) 

3.59 (3H, s), 3.19 - 3.12 (1H, m), 2.99 - 2.92 (1H, m), 2.69 - 2.58 (1H, m), 2.42 - 
2.25 (2H, m), 2.05 - 1.95 (1H, m), 1.82 - 1.57 (7H, m), 1.38 (4H, septet), 0.92 (3H 
,t) 

[0269] 

2-^>df-v/-7,8-v ? t:Kn-9- [2-(4-^h^#/V#~/V^/Vtf^^- 1 ^ 
^Vkl S-^T^yTf^-y (2-Butoxy-7,8-dihydro-9-[2-(4-methoxycarbonylmethylp 
iperadin-l-yl) ethyl] -8-oxoadenine) CD-e^c 
Mbl64] 
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'h NMR 5 9.83 (1H, s), 6.38 (2H, s), 4.14 (2H, t), 3.77 (2H, t), 3.59 (3H, s), 

(DMSO) 

3.42 - 3.22 (4H, m), 2.57 (2H, t), 2.48 - 2.37 (6H, m), 1.63 (2H, quintet), 1.38 (2H 
, sextet), 0.91 (3H, t) 

[0270] mmm73 

thTLR7^fc^5/hTLR7(D^ 0 ^$K*5 .fcTJVstf — ? "9^K (NF-kB-SEAP) & 
^^^A$tV7tHEK293^9J|&5rDMEMj#Jfi(10%FBS, 1%NEAA, lOug/mL blastocidi 
n S HCK 100 ug/mL Zeocin) fcjgSBU 96 well plate(C90 ju l/well-Cfi|^Lfc(hTLR7 
/seap-293 : 20000f@/welU rTLR7/seap-293 : 25000f@/well) o 
ffllkfc&MDMSO stocky 2 ju l£rigJ&200 ju lt?100fg 1 #-|RL/t^(7))^96well plate 

KwmisfcmwKio»i/weiix*muvfrmm&;iiM - io^m, <^jt3) 0 zfu— h 

2 

>fb-a^»-ejwafcbfcj!wji&^vaK— ry-fe-YfflffiecsEAPfflffie, p npp)&, 50 » 1 

/well-fo»Lfc 0 SfC»110^m^ SJS#it«(4N NaOH)3r50/*l/wellTo 

jfebnu BN*KJS«rf?.itUfco TV— h_blchy^V— /VASrML, -^m:?V— h 
y— ^TK3teSSr»ISLfc (405nm) 0 
m m^b^©thTLR73|$^SH4 (EC ) ^i~ 0 

50 

13*1] 
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1 
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m&mir 0 ) % so, so ?ntYzmg&&mu 

2 

T/VdrU^^*5^fi«01~3f@(D^^-W^S{i^mi^^, ^MW^, NR 5 (fJLLR 

^yKmrn^fci-iT/^/v-m^miro ) , so, so tfcii^^jK-zH'CiiJIi 

2 
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S-efe«9 : 

(b')2fi©IIM-f^ot, £3ftDK^££t>fc:, l~2{|l<D^3|fjjjH\ 0~1{@ 
<£>&3{fjj§(^ ^J;t^0~lf@«|tJ^^^Jl^^l*fc^2^|i|(D^nig^-^ 
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(b) Kitl~6©7;Vndr^l N Kitl~6©7;^;WS, ^it2~6©7 

7^^/^;v*^;H, ^ifl~6(Z)7;^/v^/V7^^;H, *5j;U?^^#:2~6 
<DT/V3^#/V^~/1^(~<^?¥^S^ ^n^VjKi\ TRIM, 

hv<i^m^m^tc^2(DSM^wci^6(DT/^/^mxm^thx\^xhx\^/^< 
^hm^n^i^tc^2(DmmmxMm^nx^^xh^\),mmy^<^mm:m 

IML<{iifil©5~l0l(D^fn7y-;wS, tMUIillI©6~l 
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(e) ^mWcl-6(DT/V^m, m.mWt2~Q(DT/Vtr^;vm, m.mWt2~Q(DT/V3r 

, t>L< feMt£%l^fcfe2<Dj%mWtl^6<DT/U3r/umXW:$:&tlX\ N ~Ob=fcl ^ 
t>J:V^/W^^/VS, m—hl^<iimt£%ltifc.fe2(Dl%mWcl~6<DT^3c^mX 

^hm^nm^tcn2(Dmm&xmm^nx\^xhx^\)^xx^nm^^<nm 

<DW.&m~ew.&&tix^xb£w ) ; 
&vxmiR£ti%ittfemwt<Dm&&xm&£ftx&*) 

( g ) /Na^V^, tM^hm, ^7/1, ^itl~6©/NP7;V 
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^X§ti§i*rt«2(^g#S-eg#$^bTv>T^J;v\ ) ; 

(j) ^*#Cl~6(DT/Vdr/VS, ^it2~6(D7/^=/H, ^?!?iic2~6<D T/V^r 

;H, ^^^l~6(DT/v=¥/v^/v*^/vS. ^iIl~6©7;v^r;wv7^^S 

^d7/V3^/^/^ 3~8l©^P7/^/W^/H, *3«tt/3~8M 
O^n7/l^/Wl'7^/H(^0p(DSti > MiELT, ^n^Ig^s *R&g, 

607/W3^/^/H, IH— «^Jfc51^fc^2(DT/V=3r/VS-eg^fb 
-cvvcfc«fcvvr^y^ |^|^b<f*M^^l^fc^2(DT/V=3r/VS-t?g^^TV>-Ob 
j;V^;W^/l/S, IrJ — ^)L<^iM^l*fc{i2(DT/^d^/^2-eg^tv-CV^-C^) 
ivw^T^/vS^i^/^/w/^^/vS^t^Si^^I^S^Sitfcfi 
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(k) /H, 6~10M<^Ty— ;VJj;Vt$—;V^ 6~10M<7>Ty— ;V 

^-df-^/v^/vS, 6~ioMcoTU— /v^/v^^/vS, 6~ioMtf>Ty— 

—loM^^^^Ty— /v^^v^/v/j^/v^ 5~ioM^^^^Ty— Avvvtf^ 

t>«tV\ ) ; 

(1) 2ffi<Dg&£tf5— *£fclftoT, ^itllC^i:^^ l~2i©IiJgf, 0~lj@(D 
gfciSSJP!^ 43 «tt^O~l^co^j®^^S^$tt^ 1 ~2 fil^^nJjg^Sr^rrs 

hiM*Si*^f*2<o^^|^i~6<DT^/^^B^$^Tv>Tt>«3:v^/w^^ 

[3] fc&iv-c a#\ fc'nyvV. txy^/y^ tr-^s^ ^e/v*y>\ ^-^e/v* 

y^ s ^^/k^y^-i-^-df-^K^f'^^/v^y^-i, i-w^k-cj^, 

ft^^l*/c{i2^fS*(DT^Wb^*fc{*-?:(D^'^Jif^$^^ 0 
[4] ^(1) fc*5Vvt\ R 2 ^^#cl~4(DT/V^/VS-efc?), ff5ftIll~3(7)V^^^- 
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[7] ^(D^V^.L 1 ^^; 
(CH ) - (Y 1 ) - (CH ) 

2 n m 2 la 

/^S^-fo nfcimafitiLt, 0~5©1ML, m^O^^l^ 

-To] 

2-^>^^-7,8-^tKn-9-[5-(4-^h^^/V^^/V^^/Vt°^yv ? ^-l-^/V)^^^- 
;v]-8-t^y7f^y; 

2-^>^^-7,8-^tKn-9-[5-(3-^h^^/V^^/^^/Vt°^yv ? >--l--r/V)^^ 
2-^>^iy-7,8-^t:Kn-9-[2-(4-^h^^/V#^/Vt°^yv ; V-l-^/k)rn^/k]-8- 
2-^>^^-7,8-^tKn-9-[2-(3-^h^^/V^^/Vt°-^yv ? ^-l--r/V)^^/V]-8- 
2-y>drv/-7,8-v ? tKP-9-{2-(2-^h^v/^7/^— ;V\f^<])^-\-^;V)^M-S-^r 

2-^>^^/-7,8-^tK^-9-[2^4-(2-^^^^/^#=/^^^/v)t 0 ^y^>'-l-^/^^ 
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2-:/h^-7,8-^fcKP^[3-(4-;*^i/;&^^ 

2-^>^^-7,8-^tKn-9-[3-(3-^b^^/V^^/Vt°^yv ? ^-l--t'/V)^nt 0 /V]-8- 

2-^>^iy-7,8-^tKti-9-[3-(2-^h^^/^#^/Vt 0 ^yv ? ^-l-/r/k)7°ntVk]-8- 

2-^>^^-7,8-^tKn-943-[4-(2-^h^^-2-^^y^^/V)t°^y^^-l-^/V]yn 
t°/H-8-^-^yT-x^^ ; 

2-^>^^-7,8-^tKn-943-[3-(2-yh^^-2-^^y^^/V)t 0 ^y^^-l-^/V]yn 

tVH-8-^-^yr^ v ; 

2-y>^^-7,8-^t:Kn-943-[4-(3-yh^iy-3-^^yy°ril:Vk)l: 0 -<^>?^-l--r/V]7° 
2-y>^->-7,8-^tKn-942-[2-(4-yh^-yyj/l-^^/Vt 0 ^yv ? ^-l-^/V)rchdr^] 

^/H-s-^y rf^y ; 

2-y>^^-7,8-^tK^-9-[6-(4-yh^^yj/^^^/Vt 0 ^y^^-l-^/k)^driy^]-8- 

^yr^^; 

2-y>^^-7,8-^tKn-9-[7-(4-yh^^yj/V#^/Vt 0 ^yv?^-l-^/V)^^°^-/V]-8 

-^yr^^; 

2-^>^^-7 ) 8-^tKn-9-[8-(4-yh^^/V^^/Vfc°^yv ; >--l--r/V)^-y^7V]-8- 

^yr^^; 

2-y>^iy-7,8-^tKn-9-[4-(4-yh^^/v#^/vt°^y^v-i--r/v)^^/v]-8- 

2-y>^^-7,8-^tKn-9-[4-(3-yh^^/V^^/Vt°-^yv ? ^-l--r/V)^^/V]-8- 

^yr^^; 

2-y>^^-7,8-^tKP-9-[4-(2-yh^^/^^— /Vfc°^y^^-l-^/k)^^/P-]-8- 

2-y>^-7,8-^tKP-944-[(4-yh^>#/^ 
;V}-8-^y7T^^ ; 
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2-^>^iy-7,8-^tKti-9-[4-(3-^h^^/^#^/^^/kfc 0 ^yv ? ^-l-/r/P-)^^/k 

1- 8-^y7f=y; 

2- ^>^^-7^-^tKn-9-(4-^h^^yj/v^^/v^^-/v^e/V7^-!;^-2--f/v^^-/v)- 
8-t^y7f-y; 

2-^>^rv^-7,8-v ? tKn-9-(l-^h=ar^yJ7^— /M^/Vfc°^y^^-4--f/M^/V)-8- 

2-^>^^-7,8-^t:Kn-9-[3-(l-^h^^yj/V^^/V^^/Vt°^yv?^-4-^ndr^)7° 
n t°/V]-8-^yr-T ? ^^ ; 

2-y>^->-7,8-^tKn-943-[l-(2-^h^^-2-^-dry^^/V)t°^yv ? ^-4-^/V^^ 

2-y>^^-7,8-^tK^-9-(34i-[4-(^^/vT^y)yp^>iyyj/^^/^^^]fc 0 

2-^>^^-7 ) 8-^tKn-9-[l-(3-^h^^-3-^^y^ntVV)t°-<yv ? >'-3--j'/^^/V 

2-y>^iy-7,8-^tKn-9-[2-(l-^h^^^^/^^/Vt°^yv?>'-4-^/V)^^-/V]- 

2-y>^^-7,8-^tKn-942-[l-(3-^h^^-3-^-^yy 3 ntVV)t°^yv ? ^-4-^/V]^ 
f/^8-t^y7f-y; 

2-y>drv/-7,8-v ? tKP-9-[2-(l-^h^r^yj/^^— /Vy^/Vt 0 ^y vV-2-/|7k)^/k 

1- 8-^y7f^y; 

2- y>^^-7,8-^tKn-94[l-(3-^h^i/-3-^^yy°ntVV)t°^yv ? ^-4--r/V]^^ 
/V}-8-^-^y T'f^ ; 
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2-^>^^-7,8-^tKn-945-(4-tKn^^/V#^/Vt°^y^^-l--r/V)-<^^-/H- 
8-t^ry7f^y; 

2-^>^iy-7,8-^tKti-9-[5-(4-tKn^^/V^^7^^/Vt°^yv ? ^-l-'l'/V)^^ 

^vH-s-^yr^ > ; 

2-y>^^-7^-^tKn-9-[5-(3-tKn^^y7/V^^/V^^-/Vt°-<y^^-l-^/V)^^ 
2-:/h^v'-7,8-i?fcKn-9^-(4-fcKP^;^ 

2-y>^^-7,8-^t:Kn-9-[2-(3-tKti^^/V^^/Vt°^yi/^-l-^/V)^^/V]-8- 
^yTT 5 ^^; 

2-y>dr^-7,8-> ? tKn-9-{2-(2-tKn^v / yj/V^— >V\£^yj^-\-^;V)^;V}-%- 
2-y>^^-7,8-^tKP-9-[244-(2-yj/V^^^^^/k)t°^y^^-l-^/H^^/k]-8 
2-y>^^-7,8-^tKn-9-[3-(4-tKn^^y7/V^^/Vt°^<y>?^-l-^'/V)7 0 tit7V]- 

8-^y7f^y; 

2-^>^^-7 ) 8-^tKn-9-[3-(3-tKn^^/V/K^/Vt°^y> ? ^-l--r/V)^ 0 ntVv]- 

8-^yT^y; 

2-y>^iy-7,8-^tKn-9-[3-(2-tKti^^y7/V^^/Vt°^yi/^-l-^/V)yVl:VV]- 

2-y>^^-7,8-^tKn-943-[4-(2-tKn^^-2-^-^y^^/V)t°-^yv ? >'-l--r/V] 
^ntVH-8-^-df-yT^^^ ; 

2-y>^^-7,8-^tKP-943-[3-(2-tKn : ¥v / -2-^-^y^^/^)fc°^y> ? ^-l-^] 
7°ntVH-8-^-^yT^^^ ; 

2-y>^^-7,8-^tKn-943-[4-(3-tKo^^-3-^^yy 0 ntVV)t 0 ^7v ? >'-l--f/V] 
^ntVH-S-^-^yT-x^^ ; 
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2-^>driX-7,8-^tKn-9-{2-[2-(4-tKi3dr^/V3jf— ;V\f^.]}^-\-^;V) 
^]xf;H-8-^-dryTf^y ; 

2-^>^^-7,8-v ? tKn-9-{7-(4-tKn : ¥v-^/V#— ;V\^^)^-\-^;V)^f^;vY 
2-^>^^-7^-^tKn-948-(4-tKn^i/^/V^^/Vt^y^^-l--f/V)^-^^-/H- 
2-^>^^-7,8-^tKn-944-(4-tKn^^/V^— /Vt°^y^^-l-^)^^/H-8- 
2-:7>^-7,8-^fcKP-9^-(3-fcKP^y#/V^^ 

2-y>^-y-7,8-^tKn-944-(2-tKn^^yyj/v^— /vt^y^^-i-^/^y^/H-s- 
2-y>^^-7,8-^tKo-944-[(4-tKn^iy^/^-/^^/^)fc 0 ^^^^-i-^/k]y' 

2-y>dr^-7,8-v ? tKn-9-{4-[4-(2-tKi3 :3 rv / y7/V#— /kxf ;k)tV7v?y-l-^;V] 

y^/H-8-^-df-y Tf—is ; 

2-^>^^-73-^tKn-9-[4-(4-tKn^^yj/V^/V^^/Vt°^y^^-l-^/V)^ 

^/H-s-^yr^^ ; 

2-y>^iy-7,8-^tKn-9-[4-(3-tKti^^y7/v^^/M^/vt°^y^^-i-^/v)y^ 

/H-S-^-^yTT 5 ^^; 

2-y>^^-7,8-^tKn-9-[3-(l-tKn^^y7/V^—/V^^/Vt°^y> ? ^-4--rndr^) 
^ntVH-8-^-^ryT-x^^ ; 

2-y>^^-7,8-^tKP-943-[l-(2-tKndr^-2-^-^y^^/^)l:°^y> ? ^-4-^/^ 
^/V^-^^]7°r2tVH-8-^-^-yT^^ ; 

2-y>^^-7,8-^tKn-9-(l-tKn^^yj/V^^/k^^/Vt°^yv ; ^-3--r/M^-/V)- 

8-^-^yr^^; 
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2-^>^^-7^-^tKn-94[l-(3-tKn^^-3-^^y^ritVV)t 0 ^y> ? ^-4--l'/V]^ 

2-:7>^-7,8-^fcKn-9^2-[(S)-2-^^#/v^ 
2-:/h^>--7 ) 8-^tKp-943-[(s)-2-t-:/b^^ 

2-^>^^-7,8-^tKn-943-[(S)-2-^h^^^/V^^/Vt 0 ny^>'-l-^/V]^ 0 ntVH 
2-^>^^-7,8-^tK^-9^3-[(S)-2-^7V#^iyt 0 ^y^^-l-^/V]^^tVV^8-^^ 

2-y>dr->-7,8-v ? tKn-9-{4-[(S)-2-^h^r^y;/V^— /Vtf ny^V- W/H^/Vj-S 
2-:?>^-7,8-^fcKn-9^4-[(S)-2-^^#/V^ 

2-y>dr^--7,8-v ? tKn-9- [2-(4-^h=3r^y7/V^— /^^•/Vt°^7> ? >'- 1 --f/V) ^ 

^-/H -8-t^-y7f^y 0 

[11] ft^ill~8(DV>T^^-fB«^T^W^^*fc^(Z)^Jif^$^^ 
[12] W^l-SOV^^^^ifB^T^W^^^fcf^O^Jif^^ttS^ 

[13] ft^ill-8(DV>T^^-fB«(^T^Wb^*fc{^^^±f^$^m 
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&*mf&&kLXtt'tZ>lfcM., COPD, TWV^f-ttl^, 7W^-W^, 

Tht°-tt^it^, mm&, cm%m, hiv, hpv, nms^ife^fctt&jt^© 
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